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Heterocyclic compounds, which are inhibitors of the enzyme DPP-iV 
FIELD OF INVENTION 

5 The present invention relates to therapeutically active and selective inhibitors of the 
enzyme DPP-iV, phamiaceutical compositions comprising the compounds and the use of 
such compounds for and the manufacture of medicaments for treating diseases that are 
associated with proteins which are subject to inactivation by DPP-IV, such as type II 
diabetes and obesity, as well as methods for treating diseases that are associated with 

10 proteins which are subject to inactivation by DPP-IV, such as type II diabetes and obesity. 

BACKGROUND OF THE INVENTION 

DIpeptidyl peptidase-iV (DPP-IV), a serine protease belonging to the group of post- 
proline/alanine cleaving amino-dipeptidases, specifically removes the two N-terminal 
15 amino acids from proteins having proline or alanine in position 2. 

Although the physiological role of DPP-IV has not been completely established, it is 
believed to play an important role in neuropeptide metabolism, T-cell activation, gastric 
ulceration, functional dyspepsia, obesity, appetite regulation, impaired fasting glucose 
(IFQ) and diabetes. 

20 DPP-IV has been implicated in tiie control of glucose metabolism l:)ecause its substrat^s 
include tfie insulinotropic homiones Glucagon like peptide-1 (GLP-I) and Gastric 
inhibitory peptide (GIP). GLP-1 and GIP are active only in tiieir intact fomris; removal of 
their two N-terminal amino acids inactivates them. 

In vivo administration of synthetic inhibitors of DPP-IV prevents N-terminal degradation of 
25. GLP-1 and GIP, resulting in higher plasma concentrations of these honmones, increased 
insulin secretion and, therefore, improved glucose tolerance. Therefore, such inhibitors 
have been proposed for the treatment of patients with Type II diabetes, a disease 
characterised by decreased glucose tolerance. (Hoist, J. J.; Deacon, G. F. Diabetes 47 
(1998)1663-70) 

30 Diabetic dyslipidemia is characterized by multiple lipoprotein defects, including moderately 
high semm levels of cholesterol and triglycerides, small LDL particles, and low levels of 
HDL cholesterol. The resulte of recent clinical trials reveal beneficial effects of cholesterol- 
. lowering tiierapy in diabetic and non-diabetic patients, tiius supporting increased 
emphasis on treatment of diabetic dyslipidemia. The National Cholesterol Education 



wo 02/02560 PCT/DKOl/00467 

2 

Program's Adult Treatment Panel 11 advocated this need for intensive treatment of diabetic 
dyslipidemia. 

Obesity is a well-known risk factor for tiie development of many very common diseases 
such as atherosclerosis, hypertension and diabetes. The incidence of obese people and 
5 thereby also these diseases Is increasing throughout the entire industrialised world. 
Except for exercise, diet and food restriction no convincing pharmacological treatment for 
reducing body weight effectively and acceptably currently exist. However, due to its 
indirect but important effect as a risk factor in mortal and common diseases It will be 
important to find treatment for obesity or appetite regulation. Even mild obesity increases 
10 the risk for premature death, diabetes, hypertension, atherosclerosis, gallbladder disease 
and certain types of cancer. In the industrialised western world the prevalence of obesity 
has increased significantly in the past few decades. Because of the high prevalence of 
obesity and its health consequences, its preventbn and treatment should be a high public 
health priority. 

15 At present a variety of techniques are available to effect initial weight loss. Unfortunately, 
initial weight loss is not an optimal therapeutic goal. Rather, the problem is that most 
obese patients eventually regain their weight. An effective means to establish and/or 
sustain weight loss is the major challenge in the treatment of obesity today. 
Several compounds have been shown to inhibit DPP-IV, but all of these have limitations in 

20 relation to the potency, stability, and pharmacodynamic properties. 

Such compounds have e.g. been disclosed in WO 98/19998, WO 00/34241 , US 6124305 
(Novartis AG) and WO 99/38501 (Trustees of Tufts University). The compounds of the 
present invention constitutes a completely novel class of DPP-IV inhibitors, structurally 
unrelated to any DPP-IV inhibitors known so far. They are furthennore potent and stable 

25 and thus offers a solution to the problems associated with the presently loiown DPP-IV 
inhibitors. 



30 
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SUMMARY OF THE INVENTION 

The present Invention provides compounds of formula I 

5 




I 

wherein 

each n is one or two independently 

10 RMs C=0; C=S; C1-C2 alkyl optionally substituted with one or more independently; C2 
alkenyl substituted with one or more independently; Cgaikynyl; C3-C7 cycioalkyi 
optionally substituted witii one or more R^ independently; Cs-OrC^cloheteroalkyl optionally 
substituted with one or nrK>re R^ independently; aryl optionally substituted with one or 
more R* independently; aryl C1-C3 alkyl optionally substituted with one or more R* 

15 independently; heteroaryl optionally substituted with one or more R^ Independently; 
heteroaryl Ci-Ca alkyl optionally substituted with one or more R* independently; perhalo 
C1-C10 alkyl; perhalo C1-C10 alkyloxy; 

R^ is H; Ci-Cr alkyl optionally substituted with one or more R^ independently; C2-C7 
20 alkenyl optionally substituted with one or more R* independently; Cz-Cyalkynyl optionally 
substituted with one or more R"* Independently; C3-C7 cycioalkyi optionally substituted with 
one or more R"^ independently; Cs-G/cycloheteroalkyI optionally substituted with one or 
more R"* independently; aryl optionally substituted with one or more R^ independently; aryl 
C1-C3 alkyl optionally substituted with one or more R"* independently; heteroaryl C1-C3 
25 alkyl optionally substituted with one or more R^ independently; heteroaryl optionally 
substituted with one or more R^ independently, -SH; -SR^; SOR^; SOJR^l -CHO; - 
CH(0R^)2: carboxy; -COaR^ NHCONNH2: -NHCSNHa; -NHCONH2; -NHCOR^ -NHSO2R'; 
-0-G0-(Ci-C5 ) alkyl optionally substituted with one or more R* independently; cyano; 
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nitro; halogen; hydroxy; perhalo C1-C7 alkyl; perhalo C1-C7 alkyloxy; -SO2NH2; - 
SOgNHCR^); -S02(R')2; -CONH2; -CSNHgj -CONgHa; -C0NH(R5): -C0N{R%- C1-C10 
alkyloxy optionally substituted with independently; C2-C10 alkenyloxy optionally 
substituted with R^; CrCno alkynyloxy optionally substituted with R^ independently, aryloxy 
5 optionally substituted with R^ independently; heteroaryloxy optfonally substituted with R"^ 
independently; 

R^ is H; CrCio alkyl optionally substituted with one or more independently; C2-C10 
aikenyl optionally substituted with one or more R* independently; C2-Cioalkynyl optionally 
10 substituted with one or more R^ independently; C3-C7 cyoloalkyi optionally substituted with 
one or more R^ Independently; C3-C7 cycloheteroalkyi optionally substituted with one or 
more R* independently; aryl optionally substituted with one or more R"* independently; aryi 
C1-C3 alkyl optionally substituted with one or more R^ independently; heteroaryl C1-C3 
alkyl optionally substituted with one or more R* independently; heteroaryl optionally 

15 substituted with one or more R^ independently; C1-C10 aIkyl-NH(CH2)i^NH-aryl optionally 
substituted with one or more R* independently; C1-C10 alkyl-NH(CH2)MNH-heteroaryl 
optionally substituted witii one or more R* Independently; C1-C10 aIkyl-0(CH2)i^NH-aryl 
optionally substituted with one or more R"^ Independently; C1-C10 aJkyl-0(CH2)i^NH- 
heteroaryl optionally substituted with one or more R"* independentiy; C1-C10 alkyl-0{CH2)i. 

20 40-aryI optionally substituted with one or more R^ independentiy; Ct-Cio alkyl-0(CH2)i^0- 
heteroaryl optionally substituted with one or more R* independentiy; CrCio alkyl-S(CH2)i. 
4NH-aryl optionally substituted with one or more R^ independently; C1-C10 alkyl-S(CH2)i. 
4NH-heteroaryl optionally substituted with one or more R* independentiy; C1-C10 alkyi- 
S(CH2)iw»S-aryl optionally substituted witii one or more R^ independentiy; C1-C10 alkyl- 

25 S(CH2)i4S-heteroaryl optionally substituted witii one or nrrare R* independentiy; Ci-do 
alkyl-O-CrCsalkyI optionally substituted witii one or more R^; -NHCOR"*; -NHSO2R®; -O- 
CO-{Ci-C5 ) alkyl optionally substituted with one or more R* independently; -SH; -SR^; - 
SOR^ -SOaR^; -CHO; -CH(OR%; carboxy; cyano; nitro; halogen; hydroxy; -SOgNHa; - 
S02NH(R^); -S02N(R^2; -CONH2; -CONH(R^); ^0N(R^)2; -CSNH2; -CONHNH2; -C02R^ 

30 -NHCNHNHg; -NHCSNH2; -NHCONH2; 

R^ is CrCio alkyl optionally substituted with one or more R® independentiy; C2-C10 aikenyl 
optionally substituted with one or more R^ independently; C2-C10 alkynyl optionally 
substituted wltfi one or more R® independently; C3-C7 cyoloalkyi optionally substituted witii 
35 one or more R^ independentiy; C3-C7 cycloheteroalkyi optionally substituted with one or 
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more R° independently; aryl optionally substituted with one or more independently; 
heteroaryl optionally substituted with one'or more independently; amino; amino 
substituted with one or more C1-C10 alkyi optionally substituted with one or more R°; 
amino substituted with one or two aryl optionally substituted with one or more R® 

. 5 independently; heteroaryl optionally substituted with one or more R® independently; =0; 
=S; -C0-R5; -COOR5; -O-CO-Cd-Cs ) alkyI optionally substituted with one or more R® 
independently; NH(CH2)MNH-aryl; NH(CH2)i4iNH-heteroaryl; -NHCOR^; -SOR*'; SOaR^; 
carboxy; cyano; N-hydroxyimino; nitro; halogen; hydroxy; perhalo C1-C10 alkyI; perhalo Ci- 
C10 alkyloxy; -SH; -SR^ -SO3H; -SOgR^; -SOgR^; -SOgNHa; -S02NH(R^); -S02N(R^2; - 

10 CONH2; -CONH(R*); -CON(R^2; C1-C10 alkyloxy optionally substituted with one or more 
independently; C2-C10 alkenyloxy optionally substituted with one or more R® 
independently; C2-C10 alkynyloxy optionally substituted with one or more R® 
independeriuy; ar/.cxi' optionally substituted with one or mor^ independently: 
heteroaryloxy optionally substituted with one or more R® Independently; 

1 5 and two R"^ attached to the same carbon atom may form a spiroheterocydic system, 
preferably hydantoin; thiohydantoin; oxazoridine-2,5-dlone; 

is C1-C10 alkyI optionally substituted with one or more independently; C2-Cioalkenyl 
optionally substituted with one or more R^ Independently; C2-Cioalkynyl optionally 

20 substituted with one or more R® independentiy; C3-C7 cycloalkyi optionally substituted with 
one or more R® Independentiy; Ca-C/cycloheteroalkyl optionally substituted with one or 
more R® independentiy; aryl optionally substituted with one or more R® independentiy; aryl 
Ci-Cs alkyI optionally substituted witii one or more R® independently; heteroaryl optionally 
substituted with one or more R® independently; heteroaryl C1-C5 alkyl optionally 

25 substituted with one or more R® independentiy; 

R^ is H; CrCio alkyi optionally substituted with one or more R* independently; C2-C10 
alkenyl optionally substituted with one or more ff* independently; CrCioalkynyl optionally 
substituted witii one or more R* independentiy; CrO? cycioalkyi optionally substituted wfth 
30 one or more R* independentiy; C3-C7 cycloheteroalkyi optionally substituted witii one or 
more R^ independentiy; aryl optionally substituted with one or more R^ independentiy; 
heteroaryl optionally substituted witii one or more R^ independently; 

R^ is H; C1-C10 alkyI optionally substituted wttii one or more R^ independently; C2-C-io 
35 alkenyl optionally substituted witti one or more R^ independentiy; Ca-Cioalkynyl optionally 



wo 02/02560 PCT/DKOl/00467 

6 

substituted with one or more independently; CrCz cycloalkyl optionally substituted with 
one or more R"^ independently; C3-C7 cycroheteroalkyi optionally substituted with one or 
more independently; aryl optionally substituted with one or more R* independently; 
heteroaryl optionally substituted with one or more R^ independently; 

5 

R^ is H. amidoxime; nitro, tetrazole; pentafluorophenyl; -CH2OH; -CHO; -C(OCH3)2; - 
COCH3; -CF3; -CCI3; -OCF3; -OCH3; -CN; -COaH; -CO2CH3; -CONH2; -CSNH2; -CON2H3; - 
SO3H; -SO2NH2; -SO2NHCH3; -S02N(CH3)2; -SO2 (1-piperazinyl);-S02 (4-methylpiperazin- 
1-yI); -SO2 (pynrolidin-1-yl); -SO2 (piperldin-1-yl); -SO2 (morpholin-4-yl); N-hydroxyimino; - 
10 NHz; -NHCH3; -N(CH3)2; -NHCNHNHa; -NHCNHNHCH3; -NHCSNHg; -NHCSNHCH3; - 
NHCONH2; -NHCONHCH3; -NHCOCH3; -NHSO2CH3; piperazinyl; morhpolin-4-yl; 
thiomorpholin-4-yl; pyrrolidin-1-yl; piperidln-1-yl; halogen; -OH; -SH; -SCH3; -aminoacetyl; 
-OPO3H; -OPO2OCH3; -PO3H2; -PO(OCHs)2; P0(0H){0CH3); 

15 R^ is H; halogen; C1-C10 alkyi optionally substituted with one or more R^ independently 

R^^ is H; halogen; 

or, R® and R^° may be connected to form a cyclopropyl ring; 

20 

or a salt thereof with a pharmaoeuticaliy acceptable acid or base; 
witii tiie excepti'on of tiie following compounds: 

1 ,a-dimetiiyl-7-(2-oxoiDropyl) -8-piperaan-1-yl-3,7-dlhydro-purine-2,6-dione, 
25 1 ,3,1 \3\7-pentamelhyl-8-piperazin-1 -yl-3,7,3\7'-tetrahydro-7,ff-methanediyl-bis-purlne- 
2,6-dione, 

3,4,5-trimethoxy-benzolc acid 2-(1 ,3-dimethyl-2,6-dioxo-8-pipera2ln-1-yl-1 ,2,3,6- 
tetrahydro-purin-7-yl) -ethyl ester, 

7-[2-Hydroxy-3-(4-metiioxy-phenoxy) -propyl]-3-meti)yl-8-pipera2ln-1 -yl-3,7-dihydro- 
30 purine-2,6-dione, 

7'-[2-hydroxy-2-(4-nitiro-phenyl) -ethyl]-3-methyl-8-piperazin-1-yl-3,7,8,9-tetrahydro-purine- 
2,6-dione, 

7-Ben2yl-3-methyl-8-plperazin-1-yl-3,7-dihydro-purine-2,6-dione, 
7-(4-Chloro-benzyl) -3-methyl-8-piperazin-1 -yl-3,7-dihydro-purine-2,6-dione, 
35 7-(2-Chloro-benzyl) -3-methyl-8-piperazin-1-yl-3,7-dihydro-purlne-2,6-dione, 
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7-Ethyl-3-methyl-8-pipera2in-t-yl-3,7-dihydro-purine-2,6-dione, 
3-Methyl-8-piperazin-1 -yM ,7-dipropyl-3,7-dihydro-purine-2,6-dione, 
3-Methyl-7-(3-methyl-butyl) -S-piperazin-l -yl-3,7-dihydro-purine-2,&-dione, 
7-Butyl-3-methyl-8-piperazin-1 -yf-3,7-dihydroiDurine-2,6-dfone, 
5 3-Methyl-7-(3-phenyl-propyl) -8-piperazin-1-yl-37-dihydro-purine-2,6-dione, 
7-But-2-enyl-3H7iethyl-^-pipera2in-1-yl-37<lihydro-purine-2,6-^ 
7-(3-Chloro-but-2-enyl) -3-methyl-8-pipera2in-1-y|.3,7-dihydro-purine-2,6-dione, 
7-Heptyl-3-methyl-8-pipera2in-1-yl-37<lihydro-purlne-2,6<Jion9^ 
3-Methyl-7-(1 -phenyl-ethyl) -8-piperazin-1 -yl-3,7-dihydro-purine-2,6-dione, 
1 0 3-Methyl-7-(3-methyl-benzyl) -8-plperazin-1 -yl-3,7-dlhydro-purine-2,6-dione. 
3-Methyl-7-propyI-8-pipera2in-1 -yl-3,7-dlhydropurine-2,6<lione, and 
3-Methyl-7-pentyl-8-piperazin-1-yl-37-dihydro-purine-2,6-dione. 

Compounds of fomiula I may be used for the manufacture of a medicament for treating 
15 diseases that are associated with proteins which are subject to inactivation by DPP-IV. 

In another aspect, the invention relates to the use of compounds of formula II 




,3 



R" 



20 



II 



wherein 

is a carbon or nitrogen atom 
The A-ring may be substituted with one or more 

and B^are carbon or nitrogen atoms, independently, 
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each is a carbon, nitrogen, oxygen, or sulfur atom, independently, eacli ni, n2, ns, ru is 
one or two, Independently, 

D^, and may be absent, in which case D'' and may each be optionally 
substituted with one or two R^, Independently, 
5 D\ D^ D^, D^, and each may Independently be a carbon, nitrogen, oxygen, or a sulfur 
atom, or C=0, or C=S; 

the bonds in the B-ring may be saturated or unsaturated, such that the B-ring may be a 

five-membered or a six-membered carbocyclic or heterocyclic ring, which may be fully 

saturated, or partially or fully unsaturated; 
1 0 the bonds in the D-ring, when present, may be saturated or unsaturated, such that the D- 

ring may be a five-membered or a six-membered carbocyclic or heterocyclic ring, which 

may be fully saturated, or partially or fully unsaturated; 

is C=0; C=S; CrC2alkyl optionally substituted with one or more independently; C2 

alkenyl substituted with one or more R^ independently; C2alkynyl; C3-C7 cycloalkyi 
1 5 optionally substituted with one or more R^ independently; C3-C7 cycloheteroalkyi optionally 

substituted with one or more R"* independently; aryl optionally substituted with one or 

more R* independently; aryl C1-C3 alkyi optionally substituted with one or more R^ 

independently; heteroaryl optionally substituted with one or more R"* independently; 

heteroary! CrCa alkyI optionally substituted with one or more R"* independently; perhalo 
20 C1-C10 alkyI; perhalo C1-C10 alkyloxy; 

Each R^ is independently H; C1-C7 alky! optionally substituted with one or more R* 
independently; C2-C7 alkenyl optionally substituted with one or more R"^ independently; Cz- 
Czalkynyl optionally substituted with one or more R^ independently; C3-C7 cycloalkyi 

25 optionally substituted vvith one or more R'^ independently; C3-C7 cycloheteroalkyi optionally 
substituted with one or rhore R* independently; aryl optionally substituted with one or 
more R* independently; aryl C1-C3 alkyl optionally substituted with one or more R"^ 
Independently heteroaryl C1-C3 alkyl optionally substituted with one or more R^ 
independently; heteroaryl optiorlally substituted with one or more R"^ Independently, -SH; - 

30 SR^ SOR^; SOgR^; -CHO; -CH(0RV, carboxy; -COzR^ NHCONNH2; -NHCSNH2; - 
NHCONH2; -NHCOR"^; -NHS02R^ -0-CO-(Ci-C5 ) alkyl optionally substituted with one or 
more R^ independently; cyano; nitro; halogen; hydroxy; -SO2NH2; -S02NH(R®); -S02(R^2; 
-CONH2; -CSNH2; -CON2H3; -CONH(R^); -CON(R^) 2; C1-C10 alkyloxy optionally 
substituted witii R* independently; C2-C10 alkenyloxy optionally substituted with R*; Ca-Cto 
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alkynyloxy optionally substituted with R'^ independently, aryloxy optionally substituted with 
independentfy; heteroaryloxy optionally substituted with R"* independently; 

is H; CrCio ali<yl optionally substituted with one or more R* independently; C2-C10 
5 alkenyl optionally substituted with one or more R* Independently C2-Cioalkynyi optionally 
substituted with one or more R* independently; C3-C7 cycloalkyi optionally substituted with 
one or more R"* independently; CrCs cydoheteroalkyl optionally substituted with one or 
more R* independently; aryl optionally substituted with one or more independently; aryl 
C1-C3 alky! optionally substituted with one or more R^ independently; heteroaryl C1-C3 

10 alkyi optionally substituted with one or more R^ independently; heteroaryl optionally 
substituted with one or more R* independently; CrCioalkyl-NH(CH2)i-4NH-aryi optionally 
substituted with one or more R* independently; Ci-Cioaikyl-NH(CH2)i^NH-heteroaryl 
optionally substituted with one or more R"^ independently; Ci-Cioaikyl-0(CHp)i^NH-aryl 
optionally substituted with one or more R^ independently; Ci-Cioalkyl-0(CH2)i^NH- 

15 heteroaryl optionally substituted with one or more R* independently; Ci-Cioalkyl-0(CH2)i. 
40-aryl optionally substituted with one or more R"* independently; Ci-Cioalkyl-0(CH2),wjO- 
heteroaryl optionally substituted with one or more R^ independently; Ci-Cioalkyl-S{CH2)i. 
4NH-aryl optionally substituted with one or more R"* independently; Ci-Cioalkyl-S(CH2)i. 
4NH-heteroaryl optionally substituted with one or more R^ independently; Ci-Cioalkyl- 

20 S(CH2)i^S-aryl optionally substituted with one or more R^ independently; Ci-Ci6alkyl- 
S(CH2)i^S-heteroaryl optionally substituted with one or more R"^ independently; Ci- 
Cioalkyl-O-Ci-Csalkyl optionally substituted with one or more R*; -NHCOR*; -NHSOaRS; - 
0-CO-(Ci-C5 ) alkyI optionally substituted with one or more R^ independently; -SH; -SR^; - 
SOR^ -SOzR^; -CHO; -CH(OR^)2; carboxy; cyano; nitro; halogen; hydroxy; -SO2NH2; - 

25 S02NH(R^); -S02N(R^)2; -CONHg; .CONH(R^); -CON(R^)2; -CSNH2; -CONHNH2; -C02R^ 
-NHCNHNH2; -NHCSNH2; -NHCONH2; -NHCOR*; -NHSOaR^; 

R^ is C1-C10 alkyI optionally substituted with one or more R^ independently: C2-C10 alkenyl 
optionally substituted witii one or more R® independently; Ca-Cioalkynyl optionally 

30 substituted witii one or more PP independentiy; Ca-Cr cycloalkyi optionally substituted witii 
one or more R^ independently; C2-Ce cydoheteroalkyl optionally substituted wfth one or 
more R® independently; aryl optionally substituted with one or more R® independentiy; 
heteroaryl optionally substituted witii one or more R^ Independently; amino; amino 
substituted with one or more C1-C10 alkyI optionally substituted with one or more R®; 

35 amino substituted with one or two aryl optionally substituted witii one or more R° 
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independently; heteroaryl optionally substituted with one or more independently; =0; 

=S; -C0-R5; -C00R5; -0-C0-(Ci-C5 ) alkyi optionally substituted with one or nr^ore P? 

independently; NH(CH2)i-4NH-aryl; NH(CH2)i^H-heteroaiyl; -NHCOR^• -SOR^; SO2R*; 

carboxy; cyano; N-hydroxyimino; nitro; halogen; hydroxy; perhaloalkyi; perhaloalkyloxy; - 
5 SH; -SR^; -SO3H; -SO3R'; -SO2R'; -SO2NH2; -S02NH(R^); -S02N(R^)2; -CONH2; - 

CONH(R^); -C0N{R^)2; C^-C^o alkyloxy optionally substituted with one or more R® 

independently; C2-C10 alkenyloxy optionally substituted with one or more 

independently; C2-C10 alkynyloxy optionally substituted with one or more R® 

independently; aryloxy optionally substituted vwth one or more R® Independently; 
1 0 heteroaryloxy optionally substituted with one or more R® Independently; 

two Reattached to the same carbon may form a spiroheterocyclic system such as 

hydantoin; thiohydantofn; oxazolidfne-2,5-dtone; 

R® Is C1-C10 alkyI optionally substituted with one or more R® independently; C2-GioaIkenyl 
15 optionally substituted with one or more R® Independently; C2-C10 alkynyl optionally 

substituted with one or more R^ independently; C3-C7 cycloalkyi optionally substituted with 
one or more R® independently; C3-C7 cycloheteroalkyi optionally substituted with one or 
more R° independently; aryl optionally substituted with one or more R® independently; aryl 
CrCs alkyI optionally substituted with one or more R^ independently; heteroaryl optionally 
20 substituted with one or more R® Independently; heteroaryl CrCs alkyI optionally 
substituted with one or more R° independently; 

R® is H, amidoxime; nitro, tetrazole; pentafluorophenyl; -CH20H; -CHO; -C(OCH3)2; - 
COCH3; -CF3; -CCI3; -OCF3; -OCH3; -CN; -CO2H; -CO2CH3; -CONH2; -CSNH2; -CON2H3; - 

25 SO3H; -SO2NH2; -SO2NHCH3; -S02N(CHs)2; -SO2 {1rpipera2jnyl);-S02 (-4- 

methylpiperazin-l-yl); -SO2 (pyrrolidln-1-yl); -SO2 (pIperidin-1-yl); -SO2 (morpholin-4-yl); N- 
hydroxyimino; -NH2; -NHCH3; -N(CH3)2; -NHCNHNHg; -NHCNHNHCH3; -NHCSNH2; - 
NHCSNHCH3; -NHCONH2; -NHCONHCH3; -NHCOCH3; -NHSO2CH3; piperazinyl; 
morhpolln-4-yl; thiomorpholin-4-yl); pyrrolldin-1-yl; plperldin-1-yl; halogen; -OH; -SH; - 

30 SCHa; -aminoacetyl; -OPO3H; -OPO2OCH3; -PO3H2; -PO(OCH3)2; PO(OH) (OCH3); 

R° is H; halogen; C1-C10 alkyI optionally substituted with one or more R"^ independently 
R^° is H; halogen; 

fl9 and RIO may be connected to form a cydopnDpyl ring 
35 or a salt thereof with a pharmaceuticedly acceptable add or base; 
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for the manufacture of a medicament for treating diseases that are associated with 
proteins which are subject to inacBvation by DPP-IV. 

5 DETAILED DESCRIPTION OF THE INVENTION 

Definitions 

The term " DPP-IV" as used herein is intended to mean Dipeptidyl peptidase IV (EC 3.4.14.5; 
DPP-IV). also known as CD26. DPP-IV cleaves a dlpeptlde from the N terminus of a 

1 0 polypeptide chain containing a proline or alanine residue in the penultimate position. • 
The term 'treatmenf is defined as the management and care of a patient for the puipose of 
combating the disease, condition, or disorder and includes the administration of a compound 
of the present invention to prevent the onset of the symntomR or oomp!!cation-s, or alleviating 
the symptoms or complications, or eliminating the disease, condition, or disorder.. 

1 5 The temi "beta cell degeneration" is intended to mean loss of beta cell function, beta cell 
dysfunction, and death of beta cells, such as necrosis or apoptosis of beta cells. 
The term "C1-C10 alkyP as used herein, alone or in combination, refers to a straight or 
branched, saturated hydrocarbon chain having from 1-10 carbon atoms such as but not . 
limited to e.g. methyl, ethyl, n-propyl, Isopropyl, n-butyl. sec. Butyl, isobutyl, tert. Butyl, n- 

20 pentyl, 2-methylbutyl, 3-methylbutyl. n-hexyl. 4-methylpentyl, neopentyl, 2,2- - 
dimethylpropyl and the lilce. 

The term "Ca-Cio-alkenyr used herein, alone or in combination, refers to a straight or 
branched, unsaturated hydrocarbon chain having from 2-10 carbon atoms and at least 
one double bond such as but not limited to vinyl, 1-propenyl, allyl, isopropenyl, n-butenyl, 
25 n-pentenyl and n-hexenyi and the like. 

The term "C2-C10 aikynyr as used herein, alone or in combination, refers to an ' 
unsaturated hydrocarbon chain having from 2-10 carbon atoms and at least one triple 
bond such as but not limited to -teCH, -CsCCHa, -CHaCsCH, -CH2-CH2-OCH, -CHCCHg) 
CM;h and the like. 

30 The tenm "Ci.ia-aikoxy" as used herein, alone or in combination Is intended to Include those 
Ci.io-alkyl groups of the designated length in either a linear or branched or cyclic 
configuration linked tiirough an etiier oxygen having its free valence bond from the ether 
oxygen. Examples of linear alkoxy groups are methoxy, etiioxy, propoxy, butoxy, pentoxy 
and hexoxy. Examples of branched alkoxy are isopropoxy, seo-butoxy, tert-butoxy, 
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isopentoxy and isohexoxy. Example of cyclic alkoxy are cyolopropyloxy, cyclobutyloxy, 
cyclopentyloxy and cyclohexyloxy. 

The ternn "CrCio cycloalkyl" as used herein refers to a radical of one or more saturated 
cyclic hydrocarbon having from 3-10 carbon atoms such as but not limited to cyclopropyl, 
5 cydobutyl, cyciopentyl, cydohexyl, adamantyl and the like. 

The term "Cs-Cio cycloalkenyl" as used herein refers to a radical of one or more cyclic 
hydrocarbon having at least one double bond having from 5-10 carbon atoms such as but 
not limited to cyclopentenyl, cyclohexenyl and the like 

The term "CrCg cycloheteroalkyi" as used herein refers to a radical of totally saturated 
10 heterocycle like a cyclic hydrocarbon containing one or more heteroatoms selected from 
nitrogen, oxygen and sulphur independently in the cycle such as pyrrolidine (1 - 
pyn^olidine; 2- pyn-olidine; 3- pyn-olidine; 4- pymolidine; 5- pyrrolidine); pyrazolldlne (1- 
pyrazolidine; 2- pyrazolidine; 3- pyrazolidine; 4-pyra2olidine; 5-pyrazolidine); imidazolidine 
(1- imidazolidine; 2- imidazolidine; 3- imidazolidine; 4- imidazolidine; 5- imidazolidine); 

15 thiazolldine (2- thiazolidine; 3- thiazolidine; 4- thiazolidine; 5- thiazolidine); piperldine (1- 
piperidine; 2- piperldine; 3- piperldine; 4- piperidine; 5- piperidine; 6- piperidine); 
piperazine (1- piperazine; 2- piperazine; 3- piperazine; 4- piperazine; 5- piperazrne; 6- 
piperazine); morpholine (2- morpholine; 3- morpholine; 4- morpholine; 5- morpholine; 6- 
morpholine); thiomorpholine (2- thiomorpholine; 3- thiomorpholine; 4- thiomorphollne; 5- 

20 thiomorpholine; 6- thiomorpholine); 1 ,2-oxathioIane (3-{1 ,2-oxathlolane); 4-(1 ,2- 

oxathtolane); 5.(1^-oxathiolane); 1 ,3-dioxolane (2-{1.3-dioxolane); 4-(1 .3-dioxoiane); 5- 
(1,3-dioxolane); tetrahydropyrane; (2-tetrahydropyrane; 3-tetrahydropyrane; 4- 
tetrahydropyrane; 5-tetrahydropyrane; 6-tetrahydropyrane); hexahydropyridazine (1- 
(hexahydropyridazlne); 2-(hexahydropyridazine); 3-(hexahydropyridazine); 4- 

25 (hexahydropyrid^ine); 5-{hexahydropyridazine); 6-(hexahydropyridazine)). 

The temn "aryl" as used herein includes carbocyclic aromatic ring systems. Aryl is 
also intended to include the partially hydrogenated derivatives of the carbocyclic systems. 
The tenn "heteroaryP as used herein includes heterocyclic unsaturated ring systems 
containing one or more heteroatoms selected from nitrogen, oxygen and sulphur such as 

30 furyl, thienyl, pyrrolyl, heteroaryl is also intended to include the partially hydrogenated 
derivatives of the heterocyclic systems enumerated below. 

The terms "aryF and "heteroaryr as used herein refers to an aryl which can be optionally 
substituted or a heteroaryl which can be optionally substituted and includes phenyl, 
biphenyl. indenyl. naphthyl (1-naphthyI, 2-naphthyl), N-hydroxytetrazolyl, N- 
35 hydroxytriazolyl, N-hydroxyimidazolyl, anthracenyl {1-anthracenyl, 2-anthracenyl, 3- 
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anthracenyl). thiophenyl (2-thienyl. 3-thienyl), furyl (2-furyl, 3-furyl), indolyl, oxadiazolyl, 
isoxazolyl, quinazolinyl, fluorenyl, xanthenyl, isoindanyl, benzhydryl. acridinyl, thiazolyl, 
pyrrolyl (2-pyrrolyl), pyrazolyl (3-pyra2olyl), imidazolyl (1 -imidazolyl, 2-imidazolyl, 4- 
imidazolyl. 5-imidazolyl), triazoiyi (1,2,3-triazoM-yl, 1,2,3-triazol-2-yl 1 ,2,3-triazol-4-yl, 
5 1 ,2,4-triaz6l-3-yl), oxazolyl (2-oxazolyl, 4-oxazolyl, 5-oxazolyl), thiazolyl (2-thiazolyl, 4- 
tWazolyl, S-thlazolyl), pyridyl (2-pyridyl, 3-pyridyl, 4-pyridyl), pyrimidinyl (2-pyrimldinyl, 4- 
pyrimidlnyl, S-pyrimldinyl, SiDyrimldinyl), pyrazinyl, pyridazinyl (3- pyridazinyl. 4- 
pyridazinyl, 5-pyrida23nyl), quinolyl (2-quinolyl, 3-quinolyl, 4-quinolyl, 5-quinolyl, 6-quinolyl, 

7- quinolyl, 8-quino!yl), Isoquinolyl (1 -isoqulnolyl, 3-isoquinolyl. 4-isoquInolyi, 5-isoquinolyl, 
10 6-lsoquinolyl, 7-isoquinoIyl. S-isoquinolyl). benzo[b]furanyl (2-benzo[b]furanyl, 3- 

benzo[blfuranyl, 4-benzo[b]furanyl, 5-benzo[b]furanyl, 6-benzo[b]furanyl. 7- 
benzo[blfuranyl). 2,3-dihydro-benzotb]furanyl (2-(2,3-dihydro-benzo[b]furanyI). 3-(2,3- 
d!hyHro-benzo[blfuranyl), 4-(2,3-dihydro-benzo[blfuranyl), 5-{2,3-dihydro-benzo[b]furanyl). 
6-(2,3-dihydrc>-benzo[b]furanyI). 7-(2,3-dihydro-benzoIb]furanyl), benzo[b]thiophenyl (2- 

15 benzo[b]thiophenyl, 3-benzo[b]thiophenyl, 4-benzo[b]thiophenyl, 5-benzo[b]thiophenyl, 6- 
benzo[blthiophenyl. 7-benzo[b]thiophenyl). 2,3-dihydro-benzo[b]thlophenyI {2-(2,3- 
dihydro-benzolbjthiophenyl), 3-(2,3-dihydro-benzo[b]thlophenyl). 4-(2.3-dlhydro- 
benzo[b]thiophenyl), 5-(2,3-dihydro-benzo[blthiophenyI), &-(2,3-dihydro 
benzo[b]thiophenyl), 7-(2,3-dihydro-ben2o[b]thiophenyl), indolyl (1 -indolyl, 2-indolyl. 3- 

20 indolyl, 4-indolyl, S-indolyl. 6-lndolyl, 7-indolyl). indazole (1-indazolyl, 3-indazo!yl, 4- 
indazolyl, 5-indazolyl, S-indazolyl, 7-indazolyl), benzimidazolyl (1-benzimidazolyl, 2- 
benzimidazolyl, 4-benzim5dazoiyl, 5-benzimidazolyl, 6-benzlmidazolyl, 7-benzimldazolyl, 

8- benzimidazolyl), benzoxazolyl (1-benzoxazolyl, 2-benzoxazolyl). benzothiazolyl (1- 
benzothiazolyl, 2-benzothiazolyl, 4-benzothiazolyl, 5-benzothiazotyl, 6-benzothiazolyl, 7- 

25 benzothiazolyl). carbazolyl (1-carbazolyl, 2-carbazolyl, 3-carbazolyl, 4-Garbazolyl), 5H- 
dibenz[b,f]azepine (5H-dibenz[b,f]azepin-1-yl, 5H-dibenz[b,f]azep}ne-2-yl, 5H- 
dibenz[b,flazeplne-3-yl, 5H-dibenz[b,f]azepine-4-yl, 5H-dibenz[b,flazepine-5-yl), 10,11- 
dlhydfo-5H-dibenz[b,f]azeplne (10,11-dihydn>5H-dibenztb,f]azepine-1-yl, 10,11-dihydro- 
5H-dibenz[b,flazepln0-2-yl, 10.1 1-dlhydro-5H-dibenz[b,fJazepine-3-yl, 10,1 1-dihydro-5H- 

30 dibenz[b,f]a2epine-4-yI, 10,11-<lihydro-5H-dlbenz[b.flazepine-5-yl). 

The term halogen as used herein refers to fluorine, chlorine, bromine or iodine. 

In the compounds of formula I. is preferably H; CrCyalkenyl optionally substituted with 
35 one or more independently; C2-C7 alkynyl optionally substituted with one or more R^ 
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independently; C3-C7 cycloalkyi optionally substituted with one or more R* independently; 
C3-C7cydoheteroall<yl optionaliy substituted witli one or more Independently; aryl 
optionally substituted with one or more R* independently: aryl C1-C3 alkyi optionally 
substituted with one or more independently; heteroaryl C1-C3 alltyl optionally 
5 substituted with one or more R^ independently; heteroaryl optionally substituted with one 
or more R" independently, -SH; -SR'; SOR''; SO^R^• -CHO; -CHCORS)^; carboxy; -CXJaR*; 
NHCONNH2; -NHCSNH2; -NHCONH2; -NHCOR^ -NHS02R5;-NHC0R*; -NHSOzR^; -O- ' 
C0-(Ci-C5) aikyi optionally substituted with one or more R* independently; cyano; hitro; 
halogen; hydroxy; perhalo d-C/ alkyI; perhalo C1-C7 alkyloxy; -SOzNHa; -SOjNHCR^); - 
10 S02(R% -CONH2; -CSNH2; -CONaHs; -CONH(R^); -CON(R%- C1-C10 alkyloxy optionally 
substituted with R* Independently; Cz-Co alkenyloxy optionally substituted with R*; C2-C10 
alkynyloxy optionally substituted with R" independently, aryloxy optionally substituted with 
R^ independently; heteroaiyloxy optionally substituted with R* independently. 

15 More specifically, in the compounds of fomiula I. R^ may be H; C3-C7 cycloalkyi optionally 
substituted with one or more R* Independently; Ca-Crcycloheteroaikyl optionally 
substituted with one or more R* independently; aryl optionally substituted with one or 
more R^ independently; aryl C1-C3 alkyI optionally substituted with one or more R** 
independently; heteroaryl C1-C3 alkyI optionally substituted with one or more R* 

20 independently; heteroaryl optionally substituted witfi one or more R" independentiy, -SH; - 
SR«: SOR=; SOaR^; -CHO; -CH(OR%; carboxy; -COgR^; NHCONNH2; -NHCSNH2; - 
NHCONH2; -NHCOR-*; -NHSOaR"; -0-C0-(Ci-C5) alkyI optionally substituted witii one or 
more R* independentiy; cyano; nitro; halogen; hydroxy; perhalo C1-C7 alkyI; perhalo C1-C7 
alkyloxy; -SO2NH2; -S02NH(R=); -SOjCR^; -CONHa; -CSNH^; -CONaHa; -C0NH{RS); - 

25 C0N(R*)2; C1-C10 alkytoxy optionally substituted witti R* independently; C2-C10 alkenyloxy 
optionally substituted witii R*; CrCio alkynyloxy optionally substihjted witii R* 
independentiy, aryloxy optionally substituted witfi R* independentiy; heteroarykjxy 
optionally substituted witii R^ independentiy. 

30 

Alternatively, in the compounds of fomiula I. R^ may be H. In tinis embodiment, R' may 
preferably be C=0; C=S; Ci-Ca alkyi substituted witii one or more R* independentiy; C2 
alkenyl substituted with one or more R* independentiy; Czalkynyl; C3-C7 cycloalkyi 
optionally substituted witti one or more R" independently; Ca-Crcycloheteroalkyl optionally 
35 substituted witti one or more R* independentiy; aryl substituted with one or more R* 
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independently; aryl C1-C3 alkyi substituted with one or more independently; heteroaryl 
substituted with one or more R"* independently; heteroaryl C1-C3 £dkyl substituted with one 
or more R* Independently. 

5 In the compounds of fomnula I, R® is preferably H, and R^° is preferably H. 

In the compounds of fonnula I, R® and R^ troy Independently be H; C1-C10 alkyi optionally 
substituted with one or more R* independently; Cg-Cioalkenyl optionally substituted with 
one or more R* independently; C?<3ioalkynyl optionally substituted with one or more R* 
10 independently; CrC? oycloalkyi optionally substituted with one or more R"^ independently; 
C3-C7 cycloheteroalkyl optionally substituted with one or more R* independently; 
heteroaryl optionally substituted with one or more R^ independently. In particular, R® and 

may independently b9 H* C--G',g alky! option ?Jly -substituted with one or rnor6 
Independently. More particularly, R° and R^ may independently be H; C1-C10 alkyl. 

15 

When R^° Is H, R^ and R^ may independently be H; C1-C10 alkyl optionally substituted with 
one or more R* independently; Ca-Cioalkenyl optionally substituted with one or more R* 
independently; CrCioalkynyl optionally substituted with one or more R^ independently; 
CrC? cycloalkyi optionally substituted with one or more R^ independently. 

20 

In the compounds of formula I, R^ may be piperidino optbnaliy substituted with one or 
more R^ independently; piperazino optionally substituted with one or more R^ 
independently; morpholino optionally substituted with one or more R° independently; 
thiomorpholino optionally substituted with one or more R^ independently; pyrrolidine 
25 optionally substituted with one or more R^ independently. In this embodiment, R® and R^ 
may independently be H; C1-C10 alkyl optionally substituted with one or more R* 
independently; CrCioalkenyl optionally substituted with one or more R"^ independently; 
C2-Cioalkynyl optionally substituted with one or more R* independently. 

30 Preferred Compounds 

7-Benzyl-8-(6-hydroxymethyK1 ,4]diazepan-1 -yl) -1 ,3-dimethyl-3.7-dlhydrQpurine-2,6-dlone. 
7-Ben2yl-8-(6-hydroxy-[1 ,4]diazepan-1-yl) -1 ,3-dlmethyl-3,7-dihydropurine-2,6-dione 
7-Ben2yl-8-{3-hydroxymethyi-[1 .4]dia2epan-1 -yl) -1 ,3-dimethyl-3,7-dihydropurine-2.6-dlone 
7-Ben2yl-1 ,3-dimethyI-8-piperazin-1 -yl-3,7-dihydropurine-2,6-dione 
35 1 ,3-DimelhyI-7-(4-methylbenzyl) -8-piperazln-1 -y!-3,7-dihydropurlne-2,6-dtone 

3-(1 ,3-Dimethyl-2.6-dioxo-8-pipera2in-1 -yl-1 ,2.3,6-tetrahydropurin-7-ylmethyl) benzonrtrile 
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2-(1 ,3-Dimethyl-2,6<Iioxo-8i3lpei^in-1-yl-1,2,3,6-tetrahydropurin benzonitrile 
1 ,3-Dimethyl-7-(1 -phenylethyl) -8-piperazin-1 -vl-3,7-dihydropurine-2,6-dione 
• 7-(2-lodobenzyl) -1 ,3-dimethyl-8-piperazin-1-yl-3,7-dihydropurine-2,6-dione 
1 ,3-Dim9thyl-8-pipera2in-1 -yi-7-(2-trifluoromethyIben2yl) -3 J-dihydropurlne-2,6-dJone 
5 1 ,3-Dimethyl-7-naphthalen-1 -ylmethyl-8-pipera2in-1 -yJ-3,7-dihydropurine-2,6-dlone 
1 ,3-Dimethyl-7-naphthalen-2-ylmethyI-8-piperazin-1 -yl-3i7-dihydropurln0-2,6-dion9 
7*(3^Bromobenzyl) -1 ,3-dlmethyl-8-piperazin-1 -yi-3,7-cfihydropurine-2,&-dione 
7-Benzyl-8-(3-isopropylpiperazin-1 -yl) -1 .3-dimethyl-3,7-dihydropurine-2,6<Iione 

7- Ben2y!-8-[1 ,4]dia2eparHl -yI-1 ,3-dlmethyl-3,7-dihydro-purine-2,6-di'one 

1 0 1 ,3-Dimethyl-7-(2-oxo-2-pynrolidln-1 -yl-ethyl) -8-piperazln-1 -yl-3,7-dihydro-purine-2,6-dione 

2- (8-[1 ,4]Diazepan-1-yl-1 ,3-dimethyI-2,6-dloxo-1 .2,3,6-tetrahydro-purin-7-ylm©thyl) -benzonitrile 

8- [1 ,4]Dlazepan-1 -yi-7-(2-lodo-benzyl) -1 ,3-dlmethyl-3,7-cflhydro-purine-2,6-dione * 
7-(2-Difluoromethoxy-benzyl) -1 ,3-dinriethyl-8-pipera2in-1-yl-3,7HJihydro-purine-2,6-dione 
7-(2,3-DimGthoxy-ben2yl) -1 ,3-dimethyl-8-pip0razin-1 -yl-3,7-dihydro-purlne-2,6-dlone 

15 1 ,3-Dimethy!-8-prperazin-1 -yl-7-(2-trifIuoromethoxy-benzyl) -3,7-d{hydro-purine-2,6-dione 
1 ,3-Dimethy!-8-pipera2in-1 -yl-7-(2-trifluoromethylsulfanyl-ben2yl) -3,7-dihydro-purine-2,6-dfone 
4-(1 ,3-Dimethyl-2,6-dioxo-8-plperazin-1 -yl-1 ,2,3,6-tetrahydropurin-7-yl) -butyronitrile 
R) -7-Benzyl-8-(3-isopropylplperazin-1-yl) -1,3-dlmethyl-3,7-dihydropuiine-2,6-dione 
S) -7-B9nzyl-8-(3-isopropylplperazin-1-y[) -1,3-d[imethyl-3,7-dlhydropui1ne-2,6-dione 

20 7-Benzyl-8-(6,9<!iazaspiroI4.5)dec-9-yl) -1,3-dimethyJ-37-dihydropurin©-2,6-dione 

7- Benzyl-8-(pipera2in-3-spiro-3'-bicyclo[2,2,1]heptane-1-^^ 
dione 

8^1 ,4]Dlazepan-1 -yl-'7-(2-nnethoxy-ben2yl) -1 ,3-dimethyl-3,7-dihydro-purine-2,6-dlone • 

8- [1 ,4]Dia2epan-1 -yl-1 ,3-dimethyi-7-naphthalen-1-ylmethyl-3,7-dihydro-pur1ne-2,6-dtone 
25 8-[1 ,4]Diazepan-1 -yl-7-(2-f luoro-benzyi) -1 ,3-dimethyl-3,7-dihydro-purine-2,6-dione 

8-[1 ,4]Dia2epan-1 -yI-1 ,3-dlmethyl-7-(2-methyl-benzyl) -3.7-dihydro-purine-2.6-dione 
7-{2-ChIoro-ben2y!) -8-[1 ,4]dlazepan-1 -yM ,3-dimethyl-3,7-d!hydro-purine-2,6-dione 

7- (2-Bromo-benzyl) -8-[1 ,4]diazepan-1 -yi-1 ,3-d1nnethyl-3,7-dihydro-purine-2,S-d]one 

8- (1 ,4]Diazepan-1 -yl-1 ,3-dimethyl-7-(2-trifluoromethyl-benzyf) -3,7-dlhydro-purlne-2,6-dipne 
30 8-[1 ,4]Dlazepan-1 -yl-1 ,3-dimethyl-7-(2-nitrt>-benzyl) -3,7-dihydro-purine-2,6-dione 

3- Benzyl-8-piperazin-1 -yl-7-{2-trif luoromethyl-benzyl) -3,7-dihydro-purine-2,6-dione 
3,7-Dibenzyl-l -(2-hydroxy-ethy!) -8-plperazln-1 -yl-3,7-dihydro-purine-2,6-dione 
3-Benzyi-7-phenethyl-8-ptperazln-1-yl-3,7-dihydro-purine-2,6-dione 
3,7-Dib0nzyl-8-[1 ,4]diazepan-1 -yl-3,7-dlhydro-purine-2,8-dione 

35 7-Benzyl-8-[1 ,4]diazepan-1 -yl-3-methyl-3,7-dihydro-purine-2,6-dione 
3,7-Dibenzyl-8-[1 ,4]diazepan-1 -yl-1-propyI-3,7-dihydro-purin0-2,6-dione 
3,7-Dib6nzyl-8-l1 ,4]diazepan-1 -yl-1-(2-hydrDxy-ethyl) -3,7-dihydro-purine-2,6-dione 
2-(3.7-Dibenzyl-8-[1 ,4]diazepan-1 -yl-2,6-dioxo-2,3,6,7-tetrahydro-purin-1 -yf) -/V,/V-dlethyl- 
acetamide 
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1 .37-Tribenzyl-8-plperazin-1 -yl-3,7-dihyclro-purine-2,6-dione 
1 ,3,7-Tribenzy!-8-[1 ,4]diazepan-1 -yl-3,7-dihydro-purine-2,6-dione 
(S) -7-Benzyl-8-(3-benzyk»€ymethylpiperazin-1-yl) -1 ,3-dlmethyl-3,7-dihydropurine-2,6-dione 
3,7-Diben2yl-8-pipera2in-1 -yl-1 -propyl-3,7-dihydro-purine-2,8-dione 
5 3.7-Dibenzy(-8-[1 ,4]di'azepan-1-yf-1-propyl-3.7-dihydroi3urine-2,6-dione 
3,7-Dibenzyl-8-p}pera2}n-1-yI-3,7-dihydro-purine-2,6-dione 
3,7-Dibenzyl-8-[1 ,4]dlazepan-1 -yl-3,7-dlhydro-purlne*2.6-dione 

2-(3-Benzyl-2,6-dioxo-8-pipera23n-1 -yJ-1 -propyl-1 ^,3,6-tetrahydro-purin-7-yimethyl) -benzonitrile 
2-(3-Ben2yl-8-[1 ,4]dfa2^an-1 -yl-2,6-dioxo-1 -pfopyl-1 ^ ,3,6-tetrahydro-purin-7-ylmethyl) - 
10 benzonitrile 

2-(3-BenzyI-2,6-dfoxo-8-piperazin-1-yl-1 ,2,3,6-tetrahydro-purin-7-y!methyl) -benzonitrile 

2- (3-Benzyl-8-{1 ,4]dlazepan-1-yI-2,6-dioxo-1 2.3.6-tetrahydro-purin-7-ylmethyI) -benzonitrile 

3- Benzyi-7-(2H0do-benzyl) -8-piperazin-1 -y!-1 -propyl-3.7-dihydro-purine-2,6-dione 
3-Benzyl-8-[1 ,4]diazepan-1 -yl-7-(2-lodo-benzyl) -1 -propyl-3,7-dlhydro-purin6-2,6-dione 

1 5 3-Benzyl-7-(2-lodo-benzyl) -8-pqperazin-1 -yl-3.7-dihydro-purine-2,6-dione 
3-Benzyl-8-[1 ,4]diazepan-1-yl-7-{2-lodo-benzyf) -3,7-dlhydro-purine-2,6-dione 
7-Benzyl-3-methyl-8-piperazin-1 -yl-1 -propyl-3,7-dihydro-purine-2,6-dlone 
7-Benzyf-8-[1 ,4Jdiazepan-1 -yl-S-methyl-l -propyl-3,7-dihydro-purine-2,6-dione 

7- Benzyl-3-methyl-8-piperazin-1-yl-3,7-dihydro-purine-2,6-dionQ 

20 7-Benzyl-8-[1 ,4]diazepan-1 -yl-3-methyl-3,7-dlhydro-purine-2, 6-dione 

2-(3-Methyl-2,&-dioxo-8-piperazin-1 -yl-1 -propyl-1 ,2,3p6-tetrahydro-purin-7-ylmethyO -benzonitrile 
2-(8-[1 ,4]Dlazepan-1-y!-3-methyl-2,6-dioxo-1 -propyl-1 ,2,3,6-tetrahydro-purin-7-ylmethyl) - 
benzonitrile 

2- (8-[1 ,4]Diazepan-1-yl-3-m©thy»-2,6-dioxo-1 ,2,3,6-tetrahydro-purin-7-ytmethyl) -benzonitrile 
25 7-(2-lodo-benzyl) -3-methy!-8-piperazin-1 -yM -propyl-3,7-dihydro-purine-2,6-dlone 

8- [1 ,4]Dlazepan-1 -yl'7-(2-lodo-benzyI) -3-methyl-1 -propyl-3,7-dihydro-purine-2,6-dione 

7- (2-lodo-benzyl) -3-methyl-8-plperazin-1 -yi-3,7-<jlihydro-purine-2,6-dtone 

8- [1 ,4]Dlazepan-1-yI-7-(2-iodo-benzyl) -3-methyl-3.7-dihydro-purine-2,6-dione 

3- Benzyl-8-l1 ,4]diazepan-1 -yl-1-(3-hydroxy-propyl) -7-(2-iodo-benzyl) -3,7-dihydro-purlne-2,6-dione 
30 3-Benzy!-8-[1 ,4]dlazepan-1 -yl-1 -(2-ethoxy-ethyO -7-(2-!odo-benzyl) -3.7-dihydro-purlne-2,6-dione 

7-Benzyl-8-[1 ,4]diazepan-1 -yl-3-methyl-1-(3-phenyl-aIlyl) -3,7-dihydro-purine-2,6-djone 

7- Benzyl-8-[1 ,4ldta2epan-1-yl-3-methyl-1 -(2-oxo-2-phenyl-ethyl) -3.7<iiJiydro-purine-2,6-dlone 

2- (7-Benzyi-8-[1 ,4]diazepan-1 -yl-3-methyl-2,6-dioxo-2,3,6,7-tetrahydro-purin-1 -yimethyl) - 
benzonitrile 

35 (7-BenzyI-8-[1 ,4]diazepan-1 -yl-3-methyl-2,6-dioxo-2,3,67-tetrahydro-purin-1 -yl) -acetonitrile 

3- MethyI-7-(2-methyl-thiazol-4-ylmethyt) -8-piperazin-1 -yl-3,7-dihydro-purine-2,8-dione 

8- [1 ,4]Diazepan-1 -yl-3-methyl-7-{2-nnethyl-thla20l-4-ylmelhyl) -3,7-dihydro-purine-2,6-dlone 
3-Methyl-7-{2-oxo-2-phenyl-ethyO -8-piperazin-1 -yl-3,7-dihydro-purine-2.6-dione 

8-[1 ,4]Diazepan-1 -yl-3-methyI-7-(2-oxo-2-phenyl-ethyl) -3,7-dlhydro-purine-2,6-dione 
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8-[1 ,4]Dla2epan-1 -yl-3-methyl-7-phenetJiyl-37'<fihydro-purine-2,6-dlone 
8-[1,4]Dla2epan-1-yl-1-(S-hydroxy-propyi) -7-(2-iodo-benzyO -3-methyl-3,7-dihydro-purine-2,6- 
dione 

1 -{3-Hydroxy-propyi) -7-(2-lodo-benzyI) -3-methyl-8-pipera2in-1 -yl-3.7-dihydro-purine-2,6-dione 
5 8-[l ,4]Diazepan-1 -yl-1 -(2-ethoxy-ethyI) -7-(2-iodo-ben2yl) -3-methyl-3.7-dihydro-purine-2,6-dlone 
1-{2-Ethoxy-ethyO -7-(2-iodo-benzyl) -3-methyI-€-plperazin-1 -yl-3,7-dihydro-purine-2,6-d!one 
8-[1 ,4]Diaz8pan-1 -yl-7-(2-iodo-ben2yO -3-methy|.1 -(2i3henoxy-ethyO -3.7-dihydro-pui1ne-2,6-dlone 
8-[1.4lDia2epan-1-yl-7-(2-iodo-ben2yl) -H2-(2-methoxy-ethoxy) -ethylJ-3-methyl-3.7-dihydn> 
purine-2,6-<Jione 

1 0 7-(2-lodo-benzyI) -1 -I2-(2-methoxy-ethoxy) -ethyO-3-methyl-8-pipera2in-1 -yl-3,7-dihydro-purlne-2.6- 
dione 

8-[1 ,4]Dla2epan-1-yH-(3,5-dimethoxy-benzyl) -7-(2-todo-benzyI) -3-methyl-3,7-dihydropurlne-2,6- 
dione 

8-11 ,4]Dla20pan-1-y|.7-(2-lodo-benzyf) -1-(3-methoxy-benzyf) -3-methyl-3,7-dlhydro-purine-2,6- 
15 dione 

7-Blphenyl-2-yimethyl-8-[1 ,4]dia2epan-1 -yl-3-methyl-3,7-dihydro-purine-2,6-dione 
7-(2-Bromo-benzyl) -8-[1 ,4]dia2epan-1-yl-3-methyl-3,7-dihydro-purine-2,6-dione 
7-(2-Chloro-benzyf) -8-[1 ,4]dlazeparv1 -yl-3-methyl-3,7-d]hydro-purine-2,6-dfone 
7-Ben2yl-8-(3,5-dimethyl-pIperazln-1-yl) -1 ,3-dimGthyl-3.7-dihydro-puiine-2,6-dione 
20 7-(4-Metho)cybenzyl) -1 ,3-dimethyl-8-pipera2in-1 -yl-3,7-dihydropurine-2,6-dione 

(1,3-Dimethyl-2,6<iioxo-8i)ip6razin-1-yl-1^,3,6-tetj^^ -phenylacetic add methyl 

ester 

7-{5'ChIoro-2-nltroben2yl) -1 ,3-dimethyi-8-plperazin-1 -yl-3.7-dihydropurine-2,6-dione 
4-(1 ,3-Dlmethyl-2,6-dloxo-8-p!p6ra2ln-1 -yl-1 ,2,3,6-tetrahydropurin-7-yImethyO benzonitrlle 

25 7-(4-MethanesulfonyIbenzyl) -1,3Kiimelhyl-8-piperazin-1-yl-37-dihydropurine-2p6<fi^^ 
7-(2-Ruoro-6-nltrobenzyf) -1 ,3-dimethyl-8-pipera2ln-1 -yl-3,7-dihydropurine-2,6-dione 
7-(4-Benzyloxybenzyl) -1 ,3-dimethyl-8-piperazin-1 -yI-3,7-di'hydropurine-2,6-dione 
7-(2,4-DichlorobenzyI) -1 ,3-dimethyi-8-pipera2in-1 -yl-3.7-dihydropurine-2,6-dione 
1 ,3-Dimethyl-8-plpera2in-1 -yl-7-(4-trifiuoromethyIbenzyl) -3,7-dihydropurine-2,6-dione " 

30. 7-Biphenyf-4-y!methyl-1 ,3-dimethyl-8-plperazin-1 -yl-3,7-dihydropurine-2,6-dione 

3- (1,3-Dlmethyl-2.6-doxo-8-plpei^n-1-yr-1,2,3,6-tetrahydropurin-7-^^ benzoic acid methyl 
ester 

4- (1,3-Dimethyl-2,6-dioxch8-piperazin-1-yl-1,2,3,6-tetrahydropurln-7-ylmethy[) benzoic acid methyl 
ester 

35 7-Blphenyl-2-ylmethyl-1 ,3-dimethyl-8-plperazin-1 -yl-3,7-dihydropurine-2,6-dione 
7-(4-tert-Butylbenzyl) -1 ,3-dim0thyl-8-plperazln-1-yI-3,7-dihydropurine-2,6-dione 
1 ,3-Dimethyl-8-piperazin-1-yl-7-{4-trifluorc)mBrhoxybenzyl) -3,7-dJhydropurlne-2,6-dlone 
7-(3.4-Dichlorobenzyi) -1 ,3-dimethyl-8-piperazin-1-yl-3,7<lihydropurine-2,6-dione 
1,3-Dlmethyl-8-plperazln-1-yl-7-(4-I1 .2,3]thladlazol-4-ylbenzyO -3,7-dihydropurlnG-2,6-dione 
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4-(1 .3-Dimethyl-2,6-dioxo-8-pipera2ln-1-yl-1 .2,3,6-tetraliydlropurin-7-yImethyl) -3-metho)cybenzolc 
acid methyl ester 

7-Cyclohexylmethyl-1,3-dimethyl-8i)ipera2in-1-yl-3,7Ki^^^ 

7- Ben2yl-8-(2,5-dla2a-bicyc!o[2^.1]hept-2-yl) -1 ,3-dlmethyi-3,7-dlhydro-purine-2,6-cnone 

5 8-(6-Benzyl-[1 ,4]dia2epan-1 -yl) -7-(2-fodo-benzyO -1 ,3-dimethyl-3.7-dihydro-purine-2,6-dione 
(S) -7-Ben2yl-8-(3-hydro>cymethylpiperazin-1 -yl) -1 ,3-dimethyl-3,7-dihydropurine-2.6-dlone 

8- [1 ,4]Diazepan-1 -yH ,3-dlmethyl-7-(2-oxo-2-pyrro{idin-1 -y!-ethyl) -3,7-dihydro-purine-2,6-dione 
7-(2-lodo-benzyl)-1 ,3-dimethyl-8-(6-pyridin-2-ylmethyl-t1 ,4]dia2epan-1 -yl)-3.7-dihydro-purine-2,6- 
dione 

1 0 7-(2.Bromo-benzyl)-1 ,3-dimethyl-8-{6-pyridin-2-ylmethyl-[1 ,4]dia2epan-1 -yl)-37-dihydro-purine-2,6- 
dlone 

(S) 7-Benzyl-8-(3-ben2y)-pipera2in-1 -y!)-1 ,3-dimethyl-37-dlhydro-purine-2,6-dione 

7-Ben2yl-1,3-dimethyl-8-(3-phenethyl-pipera2in-1-yl)-37-dlhydrc>-purine-2,6-d 

(R)-7-Ben2yl'^-(3-benzylplpera2in-1-yI)-1,3-dimethyl-37<llhydropurlne-2.6-^^ 

1 5 7-Ben2yl-8-(3-(2-hydroxy-benzyl)-pjperazin-1 -yl)-1 ,3-dimethyl-3,7-dihydro-purlne-2,6-dtone 
7-Benzyl-8-(3-(2-methoxy-ben2yl)-plperazin-1 -yl)1 ,3-dimelhyl-3,7-dlhydro-purinG-2,6-dione 
(R) 7-Ben2yl-8-(3-(4-methoxy-benzyl)-pipera2in-1 -yl)1 ,3-dimethyl-3,7-dIhydro-purine-2,6-dione 
{R)-7-Benzyl-8-(3'{44iydroxy-benzyl)-p!perazin-1-yl)-1,3-dimethyl-37-dihyd 
(R)-7-Benzyl-1,3-dimethyI-8-(3-(4wi(tr(>benzyl)-plperazIn-1-yl)-3J-da^^ 

20 (R)-7-Benzyl-8-(3-(4-fluoro-ben2yl)-p'ipera2in-1 -yl)-1 ,3-dimethyl-3,7-dihydro-purlne-2,6-dione 
(R)-4-(4-(7-Benzyl-1 ,3<nmethyl-2,6<fioxo-2.3,67-tetrahydro-1 H-purin-^^^^ 
benzonitrile 

(R)-6-(8-(3-Benzyl-plperazin-1 -yl)-1 ,3-dimethyI-2.6-dioxo-1 ,2,3.6-tetrahydro-purin-7-ylmethyO- 
nicotinonitrile 

25 (R)-7-Benzyl-1 ,3-dlmethyl-8-(3-1hiazoi-4-ylmethyl-piperazin-1 -yl)-3.7-dihydro-purine-2,6-dlone 
(R)-2-l1 ,3-Dimethyl-2,6-dioxo-8-(3-thiophen-2-y!methyl-piperazin-1 -yl)-1 ,2,3,6-tetrahydro-purin-7- 
ylmethyll-benzonltrile 

7-Benzyl-8-[1 ,4]diazepan-1 -yl-3-methyl-Htetrahydn>furan-2-ylmethyO-37-dih^ 
dlone 

30 7-B6nzyi-1 -(2-cycIohexyl-ethyr)-8-[1 .4]diazepan-1 -yl-3-methyl-3,7-dihydro-purine-2,6-dione 
7-Benzyl-8-[1 .4]diazepan-1 '•yf-3-methyl-1 -(5-methyl-hexyl)-3,7-dihydro-purine-2,6-dIone 
7-B6nzyl-8-[1 .4]diazepan-l -yl-3-methyt-1 -(3-methyl-butyl)-3,7-dihydro-purine-2,6-dione 

7- Ben2yl-8-[1 ,4]diazepan-1 -yl-1 -(2-^thoxy-ethyi)-3-methyl-3,7-dihydro-purine-2,6-dione 

8- [1 ,4]Dlazepan-1 -yl-7-(2-lodo-ben2yl)-3-methyl-1 -(tetrahydro-f uran-2-ylmethyl)-3.7-dlhydro-purin8- 
35 2,6-dlone 

7- <2-lodo-ben2yl)-3-methyl-8-piperaan-1-yi-1-(tetrahydrc^^ 
dlone 

8- [1 ,4]Diazepan-1 -yi-7-(2-iodo-ben2yl)-3-methyi-1 -(tetrahydro-pyran-2-ylmethyl)-3,7-dihydro- 
purine-2,6-dione 
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7-(2-lodo-benzyl)-3-methyl-8-pipera2in-1 -yl-1 -(tetrahydro-pyran 
dione 

7- (2-l<xic>-ben27[)-3-methyl-1-(2-ph0noxy-Gthyl)-8-plpera2in-1-yl-37<iihydr^ 

8- [1 ,4]Dia26pan-1 -yl-7-(2-iodo-benzyl)-1 -(2-methoxy-ethyl)-3-rTiethyl-3,7-dihydro-purine-2.6-dione 
5 7-(2-lodo-benzyl)-1 -(2-methoxy-ethyl)-3-methyl-8-piperazin-1 -yl-3,7-dihydro-purln6-2,6-dione 

1 -(2-Benzylo)cy-et!TyO-8-[1 ,4]diazepan-1 -yl-7-{2^odo-benzyO-3-nielhyl-3,7-dihydro-purine-2,6-dlone 
1 -(2-BGn2yloxy-ethyf)-7-(2-lodo-benzyO-3-methyl-8-pip8razin-l -yl-3,7-dihydro-purine-2,6-dione 
1 -(3,5-Dimethoxy-benzyl)-7-(2-iodo-benzyl)-3-methyi-8-piperazin-1 -y^ 
7-{2-iodo-benzy!)-1-(3-methoxy-benzyI)-3-methyl-8i3iperazln-1-yl-37<iihydro-purine-2 
1 0 8-[1 ,4]Diazepan-1 -yl-7-(2-iodo-benzyl)-3-methyl-1 -(3-trifluoromethoxy-bGnzyl)-3,7-dihydro-purin©- 
2,6-dione 

7- {2-lodo-benzyO-3-methyl-8"piperazin-1 -yl-1 -{3-trinuoromethoxy-ben2yl)-3,7-dihydro-purine-2,6- 
dione 

8- [1 ,4]Dla2epan-1 -yI-1 -(2-hydroxy-propyl)-7-(2Hodo-benzy!)-3-methyl-37Kiihydro-purine-2,6-dione 
1 5 8-[1 .4]Dlazepan-1 -yl-1 -(2,2-diethoxy-ethyO-7-(2-iodchbenzyI)-3-methyI-3,7-dihydro-purin6-2,6-dion 

8-[1 ,4]Diazepan-1 -yt-1 -(2.2-dimethoxy-ethyI)-7-(2-ic>do-ben2y!)-3-methyl-37-dihydro-purin 
dione 

8-[1 ,4]Dla2epan-1 -yl-1 -(2-[1 ,3]dioxo!an-2-yl-ethyl)-7-(2-iodo-benzyl)-3-methyl-3p7-dihydro-^ 
2,6-dione 

20 1 -(2-[1 ,3]Dioxolan-2-yl-e1hyl)-7-{2-iodo-ben2yl)-3-methyI-8-piperazjn-1 -yi-3,7-dihydro-purine-2,6- 
dione 

1 -[1 ,3]Dioxolan-2-ylmethyl-7-{2-iodo-benzyI)-3-melhyl-8-piperazin-1 -yl-3,7-dihydro-purine-2,6-dlon0 
8-{1 ,4]Dla2epan-1 -yl-1 -(2-[1 .3]dloxan-2-y!-ethyO-7-(2-iodo-benzyI)-3-metfiyl-3,7-dihydro-purine-2,6- 
dione 

25 1 -(2-[1 ,3]Dloxan-2-yl-ethyI)-7-(2-lodo-ben2yl)-3-methyl-8-piperazin-1 -yl-3,7<lihydro-purine-2,6- 

dione 

8-[1 ,4]Diazepan-1 -yi-1 -(2,3<iihydroxy-propyI)-7-(2-iodo-ben2yl)-3-methyl-3,7<lihydro-t)uiin^^^ 
dione 

1-(2,3-Dihydroxy-propyl)-7-(2-iodo-benzyO-3HT»ethyl-8-piperazin-1-yl-37-dihydro-puri 
30 8-[1 ,4]Diazepan-1 -yl-1 -(3-hydroxy-2-methyl-propyl)-7-(2-lodo-ben2yO-3-me%l-3,7<IIhydro-purln^ 
2,6-dione 

1-(3-Hydroxy-2-methy!-propyl)-7-(2-iodo-benzy!)-3-methyl-^pipera^ 
dione 

8-[1 ,4]Dlazepan-1 -yl-7-(2-lodo-ben2yl}-3-methyi-1 -[3-(tetrahydro-pyran-2-yIoxy)-propyl]-3,7- 
35 dlhydroi3urine-2.6-dione 

8-[1 ,4]Diaz©pan-1-yl-l -(2-fluoro-ethyl)-7-(2-lodo-benzyO-3-methyl-3 J-dihydro-purine^^ 
7-B6nzyl-8-[1 ,4]diazepan-1 -yl-1 -(3-hydroxy-propyO-3-methyl-3,7-dihydro-purine-2.6-dlone 
7-Biphenyl-2"ylmethyl-8H[1 ,4]diazepan-1 -yl-3-methyl-3,7-dlhydro-purine-2,6-dione 
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In another aspect, the invention provides compounds In one of tfie three groups A, B and 
C. 

5 

Group A: 

In the compounds of group A, the invention provides compounds of formula 1 




wherein 

n and m Is one or two independently; 

15 is C=0; OS\ Ci-CzalkyI; Caallcenyl; Caalkynyl ; C3-C7 cycloallcyl; C3-C7 

cycloheteroalicyl; aryl; aryl-Ci-Cs allcyl; heteroaryl; heteroaryl-Ci-Cs alkyl, wherein each 
allcyl, allcenyl, cycloalkyi, cycloheteroalkyi, aryl, aryl-Ci-Ca alley), heteroaryl, or heteroaryl- 
C1-C3 allcyl is optionally substituted with one or more independently; 

20 R^ Is H; C1-C7 alkyl; CrCyalkenyl; C^-Cyalkynyl; C3-C7 cycloalkyi; Ca-Cycycloheteroalkyl; 
aryl; aryl-Ci-Ca alkyl; heteroaryl-Ci-Ca alkyl; heteroaryl; cyano; halogen; hydroxy, nitro; - 
SH; -SR^; -SOR^; -SOgR^; carboxy; -COaR"^; -CON(R%; C1-C10 alkyloxy; C2-C10 
alkenyloxy; C2-C10 alkynyloxy, aryloxy; heteroaryioxy, wherein each alkyl, alkenyl, alkynyl, 
cycloalkyi, cycloheteroalkyi, aryl, aryl-d-Ca alkyl. heteroaryl, heteroaryl-Ci-Ca alkyl, 

25 alkyloxy; alkenyloxy; alkynyloxy, aryloxy, or heteroaryloxy is optionally substituted with 
one or more R*"^ independently: 
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is H; CrCio alky'; CrCio alkenyl; Ca-Cioalkynyl; C3-O7 cycloalkyi; CrCz 
cydoheteroalkyl; aryl; aryl-d-Ca alkyi; heteroaryl-Ci-Ca alkyl; heteroaryl; Ci-CioaIkyl-0- 
Ci-Csalkyl; carboxy; cyano; nitro; halogen; hydroxy; wherein each alkyl, alkenyl, alkynyl, 
cycloalkyi, cydoheteroalkyl, aryl, aryl-d-Ca alkyl, heteroaryl-Ci-Ca alkyl, heteroaryl, or 
5 alkyl-O-alkyI is optionally substituted with one or more R^^ independently; two R^ attached 
to the same carbon atom may form a spiro system; 

R^ R^\ R^^, and R^^ are independently CrCio alkyl; C2-C10 alkenyl; Ca-Cioalkynyl; C3-C7 
cycloalkyi; C3-C7 cydoheteroalkyl; aryl; heteroaryl; cyano; halogen; hydroxy, nitro; 

10 trifluormethyl; N(R^^)2; =0; =S; C1-C10 alkyloxy; C2-C10 alkenyloxy; Ca-Cio alkynyloxy; 
aryloxy; heteroaryloxy, wherein each alkyl, alkenyl, alkynyl, cydoalkyi, (^cloheteroalkyi, 
aryl, heteroaryl, alkyloxy; alkenyloxy; alkynyloxy, aryloxy, or heteroaryloxy is optionally 
substituted with one or more R° independently; two Reattached to the same carbon atom 
may form a spiroheterocydlc system, preferably hydantoine; thiohydantoine; oxazolidine- 

15 2,5-dlone; 

R^ is H; CrCio alkyl; C2-C10 alkenyl; C2-C10 alkynyl; C3-C7 cycloalkyi; C3-C7 
cydoheteroalkyl; aryl; aryl-Ci-Cs alkyl; heteroaryl; heteroaryl-Ci-Cs alkyl , wherein each 
alkyl, alkenyl, alkynyl, cydoalkyl, cydoheteroalkyl, aryl, aryl alkyl, heteroaryl, or heteroaryl 
20 alkyl is optionally substituted with one or more R^^ independently; 

R^ is H; C1-C10 alkyl; C2-C10 alkenyl; Cz-Cio alkynyl; C3-C7 cydoalkyl; C3-C7 
cydoheteroalkyl; aryl; heteroaryl, wherein each each alkyl, alkenyl, alkynyl, cycloalkyi, 
cycloheteroaikyi» aryl, or heteroaryl is optionally substituted with one or more R^^ 
25 independently; 

R^ is H; C1-C10 alkyl; CrCio alkenyl; Ca-Cio alkynyl; C3-C7 cydoalkyl; C3-C7 
cydoheteroalkyl; aryl; heteroaryl, wherein each each alkyl, alkenyl, alkynyl, cycloalkyi, 
cydoheteroalkyl, aryl, or heteroaryl is optionally substituted with one or more R^^ 
30 independently; 

R®, R^^ R^^ and R^® are independently H; nitro; -OCH3; cyano; halogen; -OH; -SH; -SCH3; 



R° Is H; halogen; C1-C10 alkyi or aryl, wherein alkyl or aryl is optionally substituted with 
35 one or more R^^ Independently 
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is H; halogen; 

or, R® and may be connected to form a cydopropyl ring; 

5 

R"^^ is H; C1-C10 alkyi or aryl; 

or a saH thereof with a pharmaceuticalty acceptable acid or base; 

1 0 with the exception of the following compounds: 

1 ,3-dimethyl-7-(2-oxo-propyl) -8-piperazin-1 -yl-3,7-dihydro-purine-2,6-dione, 

1 .3.1 ',3\7-pentamethyl-8-piperazin-1 -yl-3.7,3',7Metrahydro-7,8'-rnethanediyl-bis-purine- 

2.6-dione, 

3.4,5-trimethoxy-ben2oic acid 2-(1 ,3-dimethyl-2,6-dioxo-8-piperazin-1-yl-1 ,2,3,6- 
15 tetrahydro-purin-7-yl) -ethyl ester, 

7-[2-Hydroxy-3-(4-methoxy-phenoxy) -propytJ-3-methyl-8-piperazin-1 -yl-3,7-dihydro- 
purine-2,6-dlone, 

7-[2-hydroxy-2-(4-nitro-phenyl) -ethyl]-3-methyl-8-piperazin-1-yl-3,7,8,9-tetrahydroi3urine- 
2,6-dione, 

20 7-Ben2yl-3-methyl'^pipera2in-1 -yl-3,7-dihydro-purine-2,6-dione, 

7-(4-Chloro-benzyI) -3-m6thyl-8-pipera2in-1-yl-3,7-dihydro-purine-2,6-dione, 
7-(2-Cliloro-benzyl) -3-m6thyl-8-piperazin-1-yl-3,7-dihydro-purine-2,6-dione, 
7-Ethyl-3-methyl-8-piperazin-1-yl-3,7-dihydro-purlne«2,6-dione, 
3-Methyl-8-piperazin-1 -yH ,7-dipropyl-3,7-dihydro-purine-2,6-dione, 

25 3-Methyl-7-(3-methyl-butyl) -8-plpera2in-1-yl-3,7-dihydro-purine-2,6-dione, 
7-Butyl-3-methyl-8-piperazln-1-yl-3,7-dihydro-purine-2,6-dione. 
3-Methyl-7-(3-phenyl-propyl) -8-piperazin-1-yl-3,7-dihydro-purine-2,6-dlone, 
7-But-2-enyl'^-methyl-^piperazin-1-y1-3,7-dihydro-purine-2.6-dione, 
7-(3-Chloro-but-2-enyl) -3-methyl-8-piperazin-1-yl-3,7-dihydro-purine-2,6-dione, 

30 7-Heptyl-3-methyl-8^piperazin-1 -yl-3,7-dihydro-purlne-2,6-dlone, 

3-Methyl-7-(1 -pheny^ethyl) -B-piperazin-i -yl-3,7-dihydro-purine-2,6-dione, 
3-Methyl-7-(3-methyl-benzyl) -8-piperazin-1 -yl-3,7-dihydro-purine-2,6-dione, 
3-Methyl-7-propyi-8-piperazin-1 -yl-3.7-dihydro-purine-2.6-dione, and 
3-Methyl-7-pentyl-8-piperazfn-1-yl-3,7-dihydro-purine-2,6-dione. 

35 
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Group B: 

In the compounds of group B, the invention provides compounds of fomiula I 




wherein 

n and m is one or two independently; 

with the proviso that if n is 2 then m is also 2; 

10 

is C=0; C=S: Ci-CaalkyI; (iaikenyl; C2alkynyl ; C3-C7 cycloalkyi; C3-C7 
cycloheteroalkyi; aiyl; aryl-d-Cs alkyi; heteroaryl; heteroaryl-Ci-Ca alkyl, wherein each 
alkyi, alkenyl, cycloalkyi, cycloheteroalkyi, aryl, aryl-Ci-Ca alkyl, heteroaryl, or heteroaryl- 
C1-C3 alkyi is optionally substituted with one or more R"* independently; 

15 

R^ is H; C1-C7 alkyl; C2-C7 alkenyl; Ca-Cralkynyl; C3-C7 cycloalkyi; C3-C7 cycloheteroalkyi; 
aryl; aryl-CrCs alkyl; heteroaryl-Ci-Cs alkyl; heteroaryl; cyano; halogen; hydroxy, nitro; - 
SH; -SR^ -SOR^ -SO2R®; carboxy; •COaR'^; -CON(R%- C1-C10 alkyloxy; Cg-Cto 
aikenyloxy; CrCio alkynyloxy, aryloxy; heteroaryloxy, wherein eadi alkyl, alkienyl, alkynyl, 
20 cycloalkyi, cycloheteroalkyi, aryl, aryl-Ci-Ca alkyl, heteroaryl, heteroaryl-Ci-Cs alkyl, 
alkyloxy; aikenyloxy; alkynyloxy, aryloxy, or heteroaryloxy is optionally substituted with 
one or more R^^ independently; 

R^ is H; C1-C10 alkyl; CrCio alkenyl; C2-C10 alkynyl; C3-C7 cycloalkyi; C3-C7 
25 cycloheteroalkyi; aryl; aryl-CrC3 alkyl; heteroaryl-Ci-Ca alkyl; heteroaryl; Ci-CioaIkyl-0- 
Ci-Csalkyl; carboxy; cyano; nitro; halogen; hydroxy; wherein each alkyl, alkenyl. alkynyl, 
cycloalkyi, cycloheteroalkyi, aryl, aryl-CrCa alkyl, heteroaryl-Ci-Cs alkyl, heteroaryl, or 
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alkyl-O-alkyI is optionally substituted with one or more R^^ independently; two Reattached 
to the same carbon atom may form a spirb system; 

. R*. fC\ R^^, and R^^ are independently Ct-Cio alkyi; Cz-Cioalkenyl; Cz-Cioalkynyl; C3-C7 
5 cycloalkyi; C3-C7 cycloheteroalkyi; aryl; heteroaryi; cyano; halogen; hydroxy, nitro; 
trifluormethyl; n{R^%] =0; =S; C1-C10 alkyloxy; C2-C,o alkenyioxy; C2-C10 alkynyloxy; 
aryloxy; heteroaryloxy, wherein each alkyI, alkenyl, alkynyl, cycloalkyi, cycloheteroalkyi, 
aryi, heteroaryi, alkyloxy; alkenyioxy; alkynyloxy, aryloxy, or heteroaryloxy Is optionally 
substituted with one or more R° independently; two Reattached to the same carbon atom 
10 may fomn a spiroheterocyclic system, preferably hydantoine; thiohydantolne; oxazolidine- 
2,5-dione; 

!? H; C--C-C ^'Ikyl; ri^-C.jjallcenyl: Co-C.nalkynyl: Cq-Ct cycloalkyi: OrCr 
cycloheteroalkyi; aryl; aryl-Cf Cg alkyI; heteroaryi; heteroaryl-Ci-Cs alkyI , wherein each 
15 alkyI, alkenyl, alkynyl, cycloalkyi, cycloheteroalkyi, aryl, aryl alkyl, heteroaryi, or heteroaryi 
alkyI is optionally substituted with one or more R''^ independently; 

R® Is H; C1-C10 alkyl; Ca-Cio alkenyl; C2-C10 alkynyl; C3-C7 cycloalkyi; C3-C7 
cycloheteroalkyi; aryl; heteroaryi, wherein each each alkyl, alkenyl, alkynyl, cycloalkyi, 
20 cycloheteroalkyi, aryl, or heteroaryi is optionally substituted with one or more R^^ 
independently; 

R^ is H; CrCio alkyl; C2-Cio alkenyl; Cs-Cioalkynyl; C^-O? cycloalkyi; C3-C7 
cycloheteroalkyi; aryl; heteroaryi, wherein each each alkyl, alkenyl, alkynyl, cycloalkyi, 
25 cycloheteroalkyi. aryl, or heteroaryi is optionally substituted with one or more R^® 
independently; 

R®, R^^ R^^ and R^® are independently H; nitro; -OCH3; cyano; halogen; -OH; -SH; -SCH3; 
30 R^ is H; halogen; CrCio alkyl opttonally substituted with one or more R^^ independently 
R^° is H; halogen; 

or, R® and R^^ may be connected to form a cyclopropyl ring; 

35 
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R^^ is H; CrCio alkyi or aryl; 

or a salt thereof with a pharmaceutically acceptable acid or base. 
5 Group C: 

In the compounds of group C, the invention provides compounds of formula I 




I 

10 wherein 

n and m Is one or two independently; 

is C=0; C=S; C1-C2 alkyi; C2alkenyl; Caalkynyl ; C3-C7 cycloalkyi; C3-C7 
15 cycloheteroalkyi; aryl; aryl-Cf C3 alkyi; heteroaryl; heteroaryl-CrCa alkyi, wherein each 
alkyi, alkenyi, cycloalkyi, cycloheteroalkyi. aryl, aryl-Ci-Ca alkyi, heteroaryl, or heteroaryl- 
C1-C3 alkyi is optionally substituted with one or more R"* independently; 

R^ is H; CrCr alkyi; C2-C7 alkenyi; C2-C7alkynyl; C3-C7 cycloalkyi; C3-C7 cycloheteroalkyi; 

20 aryl; aryl-Ci-Cs alkyi; heteroaryl-Ci-Ca alkyi; heteroaryl; cyano; halogen; hydroxy, nitro; - 
SH; -SR«; -SOR*; -SOaR^ carboxy; -COzR^ -C0N(RV. C1-C10 alkyloxy; Cz-Cio 
alkenyloxy; CrCio alkynyloxy, arylox^ heteroaryloxy, wherein each alkyi, alkenyi, alkynyl, 
cycloalkyi, cycloheteroalkyi, a/yl, aiyl-Ci-C^ alkyi, heteroaryl, heteroaryl-Ct-Ca alkyi, 
alkyloxy; alkenyloxy; alkynyloxy, aryloxy, or heteroaryloxy is opttonally substituted with 

25 one or more R"*^ Independently; 

R^ is C1-C10 alkyi; C2-C10 alkenyi; C2-C10 alkynyl; C3-C7 cycloalkyi; C3-C7 cycloheteroalkyi; 
aryl; aryl-Ci-Ca alkyi; heteroaryl-Ci-Ca alkyi; heteroaryl; Ci-Cioalkyl-O-Ci-Cgalkyl; carboxy; 
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cyano; nitro; halogen; hydroxy; wherein each alkyi, alkenyl, alkynyl, cycloalkyi, 
cycloheteroalkyt, aryl, aryl-Ci-Ca alkyI, heieroaryl-CrCa alkyI, heteroaryl, or alkyl-O-alkyI 
is optionally substituted with one or more R^^ independently; two Reattached to the same 
carbon atom may form a spiro system; 

5 

R*, R^^, and R^^ are independently C1-C10 alkyI; CrCio alkenyl; C2-C10 alkynyl; C3-C7 
cyctoalkyi; C3-C7 cycloheteroalkyl; aryl; heteroaryl; cyano; halogen; hydroxy, nitro; 
trifluonfnethyl; =0; =S; C1-C10 alkyloxy; C2-C10 alkenyloxy; C2-C10 alkynyloxy; 

aryloxy; heteroarytoxy, wherein each alkyI, alkenyl, alkynyl, cycloalkyi, cycloheteroalkyl, 
10 aryl, heteroaryl, alkyloxy; alkenyloxy; alkynyloxy, aiyloxy, or heteroaryloxy is optionally 
substituted with one or more R® independently; two Reattached to the same carbon atom 
may forni a spiroheterocydic system, preferably hydantolne; thiohydantoine; oxazoHdine- 

<c.,o~uiwi ic, 

15 R^ is H; C1-C10 alkyI; Ca-Cio alkenyl; C2-C10 alkynyl; C3-C7 cycloalkyi; C3-C7 

cycloheteroalkyl; aryl; aryl-Ci-Cs alkyI; heteroaryl; heteroaryl-Ci-Cs alkyI , wherein each 
afkyi, alkenyl, alkynyl, cycloalkyi, cycloheteroalkyl, aryl, aryl alkyI, heteroaryl, or heteroaryl 
alkyI is optionally substituted with one or more R^"* independently; 

20 is H; C1-C10 alky/; Cz-Cio alkenyl; CrCio alkynyl; CrCr cydoalkyi; C3-C7 

cycloheteroalkyl; aryl; heteroaryl, wherein each each alkyI, alkenyl, alkynyl, cycloalkyi, 
cycloheteroalkyl, aryl, or heteroaryl is optionally substituted witii one or more R^^ 
independently; 

25 R^ is H; CrCio alkyI; C2-C10 alkenyl; C2-C10 alkynyl; C3-C7 cycloalkyi; C3-C7 

cycloheteroalkyl; aryl; heteroaryl, wherein each each alkyI, alkenyl, alkynyl, cycloalkyi, 
cycloheteroalkyl, aryl, or heteroaryl is optionally substituted with one or more R^^ 
independently; 

30 R^ R^"^. R^^ and R^^ are independently H; nitro; -OCH3; cyano; hatogen; -OH; -SH; -SCH3; 
R^ is H; hatogen; C1-C10 alkyI optionally substituted witii one or more R^^ independentiy 
R^° is H; halogen; 

35 
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or, and may be connected to form a cyclopropyl ring; 
R^^ is H; C1-C10 alkyi or aryl; 
5 or a salt thereof with a pharmaceuticaily acceptable acid or base. 

In a further embodiment of the compounds of group A, B and C, R^ is C=0; Ci-CaalkyI; C2 
alkenyl; Csalkynyl ; C3-C7 cycloalkyi; C3-C7cydoheteroalkyI; aryl; or heteroaryl, wherein 
10 each alkyI, alkenyl, cycloalkyi, cycloheteroalkyl, aryl, or heteroaryl is optionally substituted 
with one or more R"* independently. 

In a further embodiment of the compounds of group A, B and C, R^ is C=0; CrCaalkyI; 
Cs-Cy cycloalkyi; aryl; or heteroaryl, wherein each alkyI, cycloalkyi, aryl, or heteroaryl is 
1 5 optionally substituted with one or more R^ independently. 

In a further embodiment of the compounds of group A, B and C, R^ is C=0 or aryl 
optionally substituted with one or more R^ independently. 

20 In a further embodiment of the compounds of group A, B and C, R^ is aryl optionally 
substituted with one or more R"^ independently. 

In a further embodiment of the compounds of group A, B and C, R"* is aryl. 

25 In a further embodiment of the compounds of group A, B and C, R'' is phenyl. 

In a further embodiment of the compounds of group A, B and C, R^ is H; CrC/ alkyI; Cr 
C7 alkenyl; CrCralkynyl; C3-C7 cycloalkyi; C3-C7 cycloheteroalkyl; aryl; heteroaryl; cyano; 
halogen; hydroxy, nitro; -SH; -SR^; -SOR®; -SOaR^; -COzR^; C1-C10 alkyloxy; CrCio 
30 alkenyloxy; C2-C10 alkynyloxy, wherein each alkyI, alkenyl, alkynyl, cycloalkyi, 
cycbheteroalkyi, aryl, heteroaryl, alkyloxy, alkenyloxy, or alkynyloxy is optionally 
substituted with one or more R^^ Independently. 

in a further embodiment of the compounds of group A, B and C, R^ is H; C1-C7 alkyI; C3- 
35 C7 cycloheteroalkyl; aryl; cyano; halogen; nrtro; -SR^; -S02R^ -C02R^; or C1-C10 alkyloxy; 
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wherein each alkyi, cycloheteroalkyi, aryl, or alkyloxy is optionally substituted with one or 
more R^^ independently. 



In a further embodiment of the compounds of group A, B and C, is H; d-Cy alkyI; C3- 
5 C7 cycloheteroalkyi; aryl; cyano; halogen; -COaR"^; or C1-C10 alkyloxy; wherein each alkyI, 
cycloheteroalkyi, aryl, or alkyloxy is optionally substituted with one or more R^^ 
independently. 



In a further embodiment of the compounds of group A, B and C, R^ is H; d-Cr alkyI; 
1 0 cyano; halogen; or C1-C10 alkyloxy; wherein each alkyI or alkyloxy is optionally substituted 
with one or more R" independently. 



15 
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halogen. 

In a further embodiment of the compounds of group A, B and C R^ is H. 



In a further embodiment of the compounds of group A and B, R^ is H; C1-C10 alkyI; C2-C10 
alkenyl; CrCioalkynyl; C3-C7 cydoalkyl; aryl; Ci-Cioalkyl-O-CrCsalkyI; cyano; nitro; 
20 halogen; hydroxy; wherein each alkyI, alkenyl, alkynyl, cydoalkyl, aryl, or alkyl-O-alkyI is 
optionally substituted with one or more R^'^ Independently; two Reattached to the same 
carbon atom may form a spiro system. 

In a further embodiment of the compounds of group A and B, R^ is H; C1-C10 alkyI; d- 
25 Cloalkyl-O-Ci-CsalkyI; hydroxy; wherein alkyI, or alkyl-O-alkyl is optionally substituted with 
one or more R^^ independently; two Reattached to the same carbon atom may form a 
spiro system. 

In a further embodiment of the compounds of group A and B, R^ Is H or C1-C10 alkyI 
30 optionally substituted with one or more R^^ independently; two R^ attached to the same 
carbon atom may form a spiro system. 



In a further embodiment of the compounds of group A and B, R" is H or CrCio alkyl. 
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In a further embodiment of the compounds of group A and B, is methyl, ethyl, or 
isopropyl. 

In a further embodiment of the compounds of group A and B, is H. 

5 

In a further embodiment of the compounds of group C, is CrCio alkyi; C2-C10 alkenyl; 
C2-Cioalkynyl; C3-C7 cycloalkyi; aryl; CrCioalkyl-O-Ci-Csallcyl; cyano; nitre; halogen; 
hydroxy; wherein each alkyI, alkenyl, alkynyl, cycloalkyi, aryl, or alkyl-O-alkyI is optionally 
substituted with one or more R^^ independently; two Reattached to the same carbon atom 
10 may form a spiro system. 

In a further emlx)dlment of the compounds of group C, R^ Is C1-C10 alkyI; Ci-Cioalkyl-0- 
Ci-Csalkyl; hydroxy; wherein alkyI, or alkyl-O-alkyI is optionally substituted with one or 
more R^^ independently; two Reattached to the same carbon atom may fonn a spiro 
15 system. 

In a further embodiment of the compounds of group C. R^ Is C1-C10 alM optionally 
substituted with one or more R^^ independently; two Reattached to the same carbon atom 
may form a spiro system. 

20 In a further embodiment of the compounds of group C, R^ is C1-C10 alkyl. 

In a further embodiment of the compounds of group C, R^ is methyl, ethyl, or isopropyl 

In a further embodiment of the compounds of group A, B and C, R'* is C1-C10 alkyl; CrCio 
25 alkenyl; C2-C10 alkynyl; C3-C7 cycloalkyi; aryl; heteroaryl; cyano; halogen; hydroxy, nitro; 
wherein each alkyl, alkenyl, alkynyl, cycloalkyi, aryl. or heteroaryl is optionally substituted 
with one or more R® independently. 

In a further embodiment of the compounds of group A, 8 and C, R"* is C1-C10 alkyl; C2-C10 
30 alkenyl; or C2-C10 alkynyl; wherein each alkyl, alkenyl, or alkynyl is optionally substituted 
with one or more R® independently. 

In a further embodiment of the compounds of group A, B and C, R"* Is C1-C10 alkyl 
optionally substituted with one or more R® independently. 



35 



wo 02/02560 PCT/DKOl/00467 



31 

In a further embodiment of the compounds of group A, B and C, is Ci-Cio alkyl. 

In a further embodiment of the compounds of group A, B and C, is methyl. 

5 In a further embodiment of the compounds of group A, B and C, R^ is H; Ci-Cio alkyl; Ca- 
Cioallcenyl; Ca-Cioalkynyi; C3-C7 cycloalkyi; aryl; heteroaryl; wherein each alkyl, alkenyK 
alkynyl, cycloalkyi, aryl, or heteroaryl is optionally substituted with one or more R^^ 
independently. 

10 In a further embocfiment of the compounds of group A, B and C, R^ is CrCio alkyl or aryl; 
wherein each alkyl or aryl is optionally substituted with one or more R^^ independently. 

In a further omhnrlimant nf thfi riAmnfMinrlft ni nrnnn A R ^nH H la H* CIs^Cm^s alkvl' rU- 

Cloalkenyl; C2-C10 alkynyl; C3-C7 cycloalkyi; or aryl; wherein each each alkyl, alkenyl, 
16 alkynyl, cycloalkyi, or aryl is optionally substituted with one or more R^^ independently. 

In a further embodiment of the compounds of group A, B and C, R^ is H; C1-C10 alkyl; or 
QrCio alkenyl; wherein each each alkyl or alkenyl is optionally substituted with one or 
more R^® independently. 

20 

In a further embodiment of the compounds of group A, B and C. R® is H or C1-C10 alkyl 
optionally substituted with one or more R^^ independently. 

In a further embodiment of the compounds of group A, B and C, R® is H. 

25 

In a further embodiment of the compounds of group A, B and C, R^ is C1-C10 alkyl 
optionally substituted with one or more R^^ independently. 

In a further embodiment of the compounds of group A, B and C. R^ is C1-C10 alkyl. 

30 

In a further embodiment of the compounds of group A. B and C, R^ is methyl. 

In a further embodiment of the compounds of group A, B and C, R^ is H; CrCio alkyl; Cr 
C10 alkenyl; or CrCio alkynyl, wherein each each alkyl, alkenyl, or alkynyl is optionally 
35 substituted with one or more R^® independently. 
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In a further embodiment of the compounds of group A, B and C, is Ci-Cio alkyl 
optionally substituted with one or more R^^ independently. 

5 In a further embodiment of the compounds of group A, B and C, R^ is CrCio alkyl. 

In a further embodiment of the compounds of group A, B and C, R° is -OCH3. 

In a further embodiment of the compounds of group A, B and C, R® is aryl. 

10 

In a further embodiment of the compounds of group A, B and C, R^^ is C1-C10 alkyl; aryl; 
cyano; halogen; wherein each alkyl or aryl is optionally substituted with one or more R° 
Independently. 

15 In a further embodiment of the compounds of group A, B and C, R^^ is halogen. 

In a further embodiment of the compounds of group A, B and C, R^^ Is C1-C10 aikyi; C2-C10 
alkenyi; C2-C10 alkynyl; aryl; heteroaryl; cyano; halogen; hydroxy, nitre; wherein each alkyl, 
alkenyl, alkynyl, aryl, heteroaryl is c^tionally substituted with one or more R® 
20 independently. 

In a further embodiment of the compounds of group A, B and C, R^^ is aryl; heteroaryl; or 
hydroxy; wherein each aryl and heteroaryl is optionally substituted with one or more 
independently. 

25 

In a further embodiment of the compounds of group A, B and C, R^^ is phenyl, pyridyl, or 
pyrrolidinyl. 

In a further embodiment of the compounds of group A, B and C, R^^ is hydroxy. 

30 

In a further embodiment of the compounds of group A, B and C, R^^ is halogen. 

A further aspect of the Invention is a pharmaceutical composition comprising, as an active 
35 ingredient, at least one compound of the invention or a phamiaceutlcally acceptable salt 
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or prodrug or hydrate thereof together with a pharmaceutically acceptable carrier or 
diluent. 

A further aspect of the invention is the use of a compound of the invention for the 
5 manufacture of a medicament for treating diseases that are associated with proteins 
which are subject to inactivation by DPP-IV. 

A further aspect of the invention is the use of a compound of the invention for the 
manufacture of a medicament for treatment of metabolic disorders. 

10 

A further aspect of the invention is the use of a compound of the invention for the 
manufacture of a medicament for blood glucose lowering. 

A further aspect of the invention is the use of a compound of the invention for the 
1 5 manufacture of a medicament for treatment of Type 11 diabetes. 

A further aspect of the invention is the use of a compound of the invention for the 
manufacture of a medicament for the treatment of impaired glucose tolerance (IGT). 

20 A further aspect of the invention is the use of a compound of the invention for the 
manufacture of a medicament for the treatment of impaired fasting glucose (IPG). 

A further aspect of the invention is the use of a compound of the invention for the 
manufacture of a medicament for prevention of hyperglycemia. 

26 

. A further aspect of the invention is the use of a compound of the invention for the 
manufacture of a medicament for delaying the progression of impaired glucose tolerance 
(IGT) to Type II diabetes. 

30 A further aspect of the invention is the use of a compound of the invention for the 

manufacture of a medicament for delaying the progression of non-insulin requiring Type II 
diabetes to insulin requiring Type II diabetes 
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A further aspect of the invention is the use of a compound of the invention for the 
manufacture of a medicament for increasing the number and/or the size of beta cells in a 
mammalian subject. 

5 A further aspect of the invention is the use of a compound of the invention for the 
manufacture of a medicament for treatment of beta cell degeneration, in particular 
apoptosis of beta cells. 

A further aspect of the invention is the use of a compound of the Invention for the 
1 0 manufacture of a medicament for the treatment of disorders of food intake. 

A further aspect of the Invention is the use of a compound of the invention for the 
manufacture of a medicament for the treatment of obesity. 

15 A further aspect of the invention is the use of a compound of the invention for the 
manufacture of a medicament for appetite regulation or induction of satiety. 

A further aspect of the invention is the use of a compound of the invention for the 
manufacture of a medicament for tfie treatment of dyslipidemia. 

20 

A further aspect of the invention is the use of a compound of the invention for the 
manufacture of a medicament for treatment of functional dyspepsia, in particular in-itable 
bowel syndrome. 

25 A furtiier aspect of the invention is a metiiod for the treatment of diseases or disorders 
associated with proteins tiiat are subject to inactivation by DPP-IV. the metiiod comprising 
administering to a subject in need thereof an effective amount of a compound of the 
invention. 

30 A furtiier aspect of the invention is methods of treating the above mentioned diseases, the 
method comprising administering to a subject in need thereof an effective amount of a 
compound of the invention. 
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The compounds of the present invention may be prepared in the form of pharmaceutically 
acceptable salts, especially acid-addition salts, including salts of organic adds and 
mineral acids. Examples of such salts include salts of organic acids such as fomriic acid, 
fumaric acid, acetic acid, propionic acid, glycolic acid, lactic add, pyruvic acid, oxalic acid, 

5 succinic add, malic acid, tartaric acid, citric acid, benzoic acid, salicylic acid and the like. 
Suitable inorganic acid-addition salts include salts of hydrochloric, hydrobromic, sulphuric 
and phosphoric adds and the like. Further examples of phanr^aceutically acceptable 
inorganic or organic acid addition salts include the pharmaceutically acceptable salts 
listed in Journal of Phanmaceutical Science, 66, 2 (1 977) which are known to the skilled 

10 artisan. 

Also intended as pharmaceutically acceptable acW addition salts are the hydrates which 
the present compounds are able to form. 

MXXS ClUlU auuiUWil OCitkO mv*/ *^\^ v/«^MAiitww W4W Miw WM ^M — w^ , -J --. 

the alternative, the free base may be dissolved in a suitable solvent containing the 
1 5 appropriate acid, and the salt isolated by evaporating tine solvent or otiierwise separating 
the salt and solvent. 

The compounds of this invention may form solvates with standard low molecular weight 
solvents using methods known to the skilled artisan. 

It is to be understood tiiat the Invention extends to all of the stereo Isomeric forms of the 
20 claimed compounds, as well as tiie racemates. 

In the compounds of fomnula II, the bonds in the B-ring may be unsaturated, such tfiat the 
B-ring is a five-membered or a six-membered carbocyclic or heterocyclic ring, which is 
fully unsaturated. 

25 

In a preferred embodiment of the compounds of fomnula II, D^, and at least one are 
present, and D1 , D^, D^, D"*, and each may independently be a carbon, nitrogen, 
oxygen, or a sulfur atom, or C=0, or C=S, and 

the bonds in the B-ring are unsaturated, such that the B-ring is a five-membered or a six- 
30 membered carbocyclic or heterocyclic ring, which is fully unsaturated. 



35 



When a D-ring is present in the compounds of fonmula II, the bonds in the D-ring are 
preferably unsaturated, such that the D-ring may be a five-membered or a six-membered 
carbocydic or heterocydic ring, which is fully unsaturated. 
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In the compounds of fonnula II, each r\^, n2, may be one or two, independently 
r\z is one, and n4 is two, 

and may be carbon atoms, and one of the may be nitrogen atoms, and 
and the other D* may be C=0, or C=S, 
5 the bonds In the B-ring may be unsaturated, such that the B-ring is a five-membered 
carbocyclic or heterocyclic ring, which is fully unsaturated. 

In particular, in the compounds of formula II, n^ is two and each of ng, n^, is one or two, 
independently. 

10 In a specific embodiment of the compound of formula II, 
the Biring is a benzene ring 
each ni, ng, is one or two. independently, 

D^, D"*, and are absent, such that and may each be optionally substituted with 
one R^, independently. 

15 

Pharmaceutical compositions 

In another aspect, the present invention Indudes within its scope pharmaceutical 
compositions comprising, as an active ingredient, at least one compound of the Invention 

20 which inhibits the enzymatic activity of DPP-I V or a pharmaceutically acceptable salt or 
prodrug or hydrate thereof together with a pharmaceutically acceptable carrier or diluent. 
Pharmaceutical compositions containing a compound of the invention of the present 
invention may be prepared by conventional techniques, e.g. as described in Remington: The 
Science and Practise of Pharmacy. 19^ Ed.. 1 995. The composifions may appear in 

25 conventional forms, for exanrple capsules, tablets, aerosols, solutions, suspensions or 
topical applications. 

Typical compositions include a compound of tiie invention which inhibits the enzymatic 
activity of DPP-IV or a pharmaceutically acceptable basic addition salt or prodrug or 
hydrate tiiereof , associated with a pharmaceutically acceptable excipient which may be a 

30 canier or a diluent or be diluted by a carrier, or enclosed wrthin a carrier which can be in 
the form of a capsule, sachet, paper or other container. In making the compositions, 
conventional techniques for the preparation of pharmaceutical compositions may be used. 
For example, the active compound will usually be mixed with a carrier, or diluted by a 
carrier, or enclosed within a carrier which may be in the form of a ampoule, capsule, 

35 sachet, paper, or other container. When the carrier serves as a diluent, it may be solid, 
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semi-solid, or liquid material which acts as a vehicle, excipient, or medium for the active 
compound. The active compound can be adsorbed on a granular solid container for 
example in a sachet. Some examples of suitable carriers are water, salt solutions, 
alcohols, polyethylene glycols, polyhydroxyethoxylated castor oil, peanut oil, olive oil, 
5 gelatine, lactose, terra alba, sucrose, dextrin, magnesium cartonate, sugar, cydodextrin, 
amylose, magnesium stearate, talc, gelatine, agar, pectin, acacia, stearic acid or lower aikyi 
ethers of cellulose, silicic acid, fatty acids, fatty acid amines, fatty acid monoglycerides and 
diglycerides, pentaerythritol fatty acid esters, polyoxysthylene, hydroxymethylcellulose and 
polyvinylpyrrolidone. Similariy, the carrier or diluent may include any sustained release 

10 material known in the art, such as glyceryl monostearate or glyceryl distearate, alone or 
mixed with a wax. The formulations may also Include wetting agents, emulsifying and 
suspending agents, preserving agents, sweetening agents or flavouring agents. The 
formulatinns of thft invention may hp fnrmi ilated SO tO provide quiok. Sustained, Or 
delayed release of the active ingredient after administration to the patient by employing 

1 5 procedures well known in the art 

The phannaceutical compositions can be sterilized and mixed, if desired, with auxiliary 
agents, emulslfiers, salt for influendng osmotic pressure, buffers and/or colouring 
substances and the like, which do not deleteriously react with the active compounds. 
The route of administration may be any route, which effectively transports the active 

20 compound of the invention which inhibits the enzymatic activity of DPP-IV to the 

appropriate or desired site of action, such as oral, nasal, pulmor^ry, buccal, subdermal, 
intradermal, transdermal or parenteral e.g. rectal, depot, subcutaneous, intravenous, 
intraurethral, intramuscular, intranasal, ophthalmic solution or an ointment the oral route 
being preferred. 

25 If a solid carrier is used for oral administration, the preparation may be tabletted, placed in a 
hard gelatin capsule In powder or pellet form or it can be in the form of a tnDche or lozenge. If 
a liquid carrier is used, the preparation may be in the form of a synjp, emulsion, soft gelatin 
capsule or sterile injectable liquid such as an aqueous or non-aqueous liquid suspension or 
solution. 

30 For nasal administration, the preparation may contain a compound of the invention which 
inhibits the enzymatic activity of DPP-IV, dissolved or suspended in a liquid canier, in 
particular an aqueous canier, for aerosol application. The carrier may contain additives such 
as solubillzing agents, e.g. propylene glycol, surfactants, absorption enhancers such as 
lecithin (phosphatidylcholine) or cydodextrin, or preservatives such as parabenes. 
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For parenteral application, particularly suitable are injectable solutions or suspensions, 
preferably aqueous solutions with the active compound dissolved in polyhydroxylated 
castor oil. 

Tablets, dragees, or capsules having talc and/or a carbohydrate carrier or binder or the 
5 lil^e are particularly suitable for oral application. Preferable carriers for tablets, dragees, or 
capsules include lactose, corn starch, and/or potato starch. A syrup or elixir can be used 
in cases where a sweetened vehicle can be employed. 

A typical tablet which may be prepared by conventional tabletting techniques may contain: 
Core: 

1 0 Active compound (as free compound or salt thereof) 250 mg 
Colloidal silicon dioxide (Aerosil) ® 1 .5 mg 

Cellulose, microcryst. (Avicel) (g) 70 mg 

Modified cellulose gum (Ac-Di-Sol) ® 7.5 mg 

Magnesium stearate Ad. 

15 

Coating: 

HPMC approx. 9 mg 

*Mywacett 9-40 T approx. 0.9 mg 

20 *Acylated monoglyceride used as plasticlzer for film coating. 

The compounds of formula I and formula II may be administered to a mammal, especially 
a human in need of such treatment, prevention, elimination, aile\^'ation or amelioration of 
the various diseases as mentioned above, e.g. metabolic disorders, Type II diabetes, 

25 hyperglycemia, impaired glucose tolerance (IGT), impaired fasting glucose (IPG), beta cell 
degeneration, apoptosis of beta cells, disorders of food lntal<e, obesity, dyslipid^mia, and 
functional dyspepsia, In particular irritable bowel syndrome. In particular, the compounds 
of formula I or formula II are contemplated to be useful for the prevention or treatment of 
Type II diabetes. Furthermore, the compounds of fomiula I or formula II may be useful for 

30 blood glucose lowering, prevention of hyperglycemia, delaying ttie progression of 
impaired glucose tolerance to Type II diabetes, delaying the progression of non-insulin 
requiring Type II diabetes to insulin requiring Type II diabetes, increasing the number 
and/or size of beta cells in a mammalian subject, or appetite regulation or induction of 
satiety. The mammal to be treated witfi a compound of formula I or fomiula II is preferably 
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a human, but may also be an animal, both a domesticated animal, e.g. household pet. 
and non-domesticated animal such as wilcHif e. 

The compounds of the invention are effective over a wide dosage range. For example, in 
5 the treatment of adult humans, dosages from about 0.05 to about 1000 mg. preferably 
from about 0.1 to about 500 mg, per day may be used. A most preferable dosage is about 
0.5 mg to about 250 mg per day. In choosing a regimen for patients it may frequently be 
necessary to begin with a higher dosage and when the condition is under control to 
reduce the dosage. The exact dosage will depend upon the mode of administration, on 
1 0 the therapy desired, iom in which administered, the subject to be treated and the body 
weight of the subject to be treated, and the preference and experience of the physician or 
veterinarian in charge. 

Qena^a!^y, uiS compounds cf the present invention are dispensed in unit dosage form 
comprising from about 0.05 to about 1 000 mg of active ingredient together with a 

1 5 pharmaceutically acceptable carrier per unit dosage. 

Usually, dosage fomns suitable for oral, nasal, pulmonal or transdermal administration 
comprise from about 0.05 mg to about 1 000 mg, preferably from about 0.5 mg to about 250 
mg of the compounds admixed with a pharmaceuticany acceptable carrier or diluent 
The invention also encompasses prodrugs of a compound of the invention which on 

20 administration undergo chemical conversion by metabolic processes before becoming 
active pharmacological substances. In general, such prodrugs will be functional 
derivatives of a compound af the Invention which are readily convertible in vivo into a 
compound af the invention. Conventional procedures for the selection and preparation of 
suitable prodrug derivatives are described, for example. In "Design of Prodrugs" ed. H. 

25 Bundgaard, Elsevier, 1985. 

The invention also encompasses active metabolites of a compound of the invention. 
The preparation of the compounds of formula I can be done in many ways. The starting 
materials are either known compounds or compounds which may be prepared in analogy 
with the preparation of similar l<nown compounds. A particulariy useful synthesis is 

30 outlined below. 

Combination treatments 
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The invention furthermore relates to the use of a compound according to the present 
invention for the preparation of a medicament for use in the treatment of diabetes in a 
regimen which additionally comprises treatment with another antidiabetic agent 
In the present context tiie expression ''antidiabetic agenf includes compounds for the 
5 treatment and/or prophylaxis of insulin resistance and diseases v^^erein insulin resistance 
is the pathophysiological mechanism. 

In one embodiment of tills invention, tiie antidiabetic agent is insulin or GLP-1 or any 
analogue or derivative tiiereof . 

In anotfier embodiment the antidiabetic agent is a hypoglycaemic agent, preferably an oral 

10 hypoglycaemic agent 

Oral hypoglycaemic agents are preferably selected frorh the group consisting of 
sulfonylureas, non-sulphonylurea insulin secretagogues, biguanldes, thiazolidinediones, 
alpha glucosidase inhibitors, glucagon antagonists, QLP-1 agonists, potaslum channel 
openers, insulin sensitizers, hepatic enzyme inhibitors, glucose uptake modulators, 

15 compounds modifying the lipid metabolism, compounds lowering food intake, and agents 
acting on the ATP-dependent potassium channel of the B-cells. 

Among the sulfonylureas, tolbutamide, glibendamide, glipizide and gilclazide are preferred. 
Among tiie non-sulphonylurea insulin secretagogues, repaglinide and nateglinide are 
preferred. 

20 Among the biguanldes, metformin is preferred. 

Among the thiazolidinediones, troglitazone, rosiglitazone and ciglitazone are preferred. 
Among the glucosidase inhibitors, acarbose is preferred. 

Among the agents acting on the ATP-dependent potassium channel of the 6-cells the 
following are prefenred: glibendamide, glipizide, gliclazide, repaglinide. 

25 

Examples from the literature of known compounds which are included in formula (I are 
listed in Table 1 along witii tiieir Bellstein and CAS registry numbers. The synthesis 
methods disdosed in tiiese references for producing compounds of general formula il are 
30 incorporated herein by reference. 



Table 1 



Structure 



Beilsteln registry 
number 



CAS registry number 
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0 

V ° 

(J 


- 

6924778 












7815919 










Bp— H 


7835655 






7884424 












1174841 


24961-80-6 
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H,c-o A 












1235399 


20367-10-6 


































5784284 












6066512 


87233-69-0 










7644451 






7651816 
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7653876 




J 


7655222 




1 


7555225 












7656178 






7657431 






7658569 




V — N N 


7659390 




^0 
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Br— H 






& 


7675354 





Examples from the literature of the B-D ring systems of compounds of formula 11 shown 
here with only methyl or amino substituents for simplicity, includes the compounds shown 
in Table 2. The synthesis methods disclosed in the con-esponding references for obtaining 
5 these and structurally similar compounds are incorporated herein by reference. These 
compounds will enable the skilled person to produce derived compounds within the scope 
of formula II by utilizing common general knowledge and/or the synthesis methods 
disclosed above. 

10 Table 2 



structure 


Beilstein Number 


CAS number 


H / 








1238 


74195-76-9 










. 4194 


69557-55-7 










5023 












5155 


101257-89-0 


CHg 
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H3C 

N J 








H 
0 






116538 


35355-36-3 




1 


122537 






122538 








122542 






127514 


109510-86-3 




X 




506507 


24659-45-8 


H3C^ 




509993 


70786-21-9 



wo 



02/02560 



PCT/DKO 1/00467 



48 











510908 


64804-01-9 








511008 


35899-34-4 










513137 


6726-50-7 




880387 


19949-03-2 










908493 












909190 


59558-44-0 










972126 


71309-37-0 








972323 


58857-06-8 
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972466 


23576-87-6 










973539 


57772-01-7 


CH3 








975944 










CH3 


1072661 


1194-70-3 










1072837 


1123-57-5 




1101453 


45859-46-9 








^^c.J^N 


1105223 


61262-26-8 


9H3 


1105319 


61262-27-9 












1210589 


56857-07-9 
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i 


CH 




1281990 


37610-98-3 






1635988 


38828-73-8 


T 




1636056 


27866-47-3 


0 




1919015 


56-7; 33430-87-4; 
33507-44-7; 56579- 
34-1; 56579-40-9; 


o 




2038630 


35408-32-3 


0 






2235602 


53356-67-5 




u 


2239113 


23288-07-5 


CH, 


2498411 




H 




2498412 
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2553303 


1685-83-2 




3541426 


123810-45-7 


CH3 


4384604 


83458-55-3 






4668109 


73627-19-7 






4986975 


81795-09-7 


cc 




4967113 


81795-08-6 






4967423 


97457-29-9 






5239611 


126441-87-0; 
126575-73-3 




)..... CH3 
0 


6239812 


126441-87-Or 
126575-73-3 
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5248212 



81795-10-0 




5253837 




N— CH3 



5499944 



107970-21-8 




613493d 



H,C. 



9>\ 



6193509 



H 



6474743 




H 



6474744 



7421534 



0% 



CM* 



7914160 
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Methods for measuring the activity of compounds which Inhibit the enzymatic activity 
of CD26/DPP-IV 

5 Summary. 

Chemical compounds are tested for their ability to inhibit the enzyme activity of purified 
CD26/DPP-IV. Briefly, the activity of CD26/DPP-IV is measured in vitro by its ability to 
cleave the synthetic substrate Gly-Pro-p-nitroanilide (Gly-Pro-pNA). Cleavage of Gly-Pro- 
pNA by DPP-IV liberates the product p-nitroanilide (pNA), whose rate of appearance is 

1 0 directly proportional to the enzyme activity. Inhibition of the enzyme activity by specific 
enzyme inhibitors slows down the generation of pNA. Stronger interaction between an 
inhibitor and the enzyme results in a slower rate of generation of pNA. Thus, the degree of 
inhibition of th9 rste of accumulation of pNA. is b. direct m9?i-sur9 of th9 st'*9n3th of ^^7yn)*^ 
inhibition. The accumulation of pNA is measured spectrophotometrically. The Inhibition 

15 constant, Ki, for each compound is determined by incubating fixed amounts of enzyme 
with several different concentrations of Inhibitor and substrate. 
Materials: 

The following reagents and cells are commercially available: 
Porcine CD26/DPP-IV (Sigma D-7052), Gly-Pro-pNA (Sigma G0513). 
20 Assay buffer: 50 mM Tris pH7.4. 150 mM NaCI. 0,1% Triton X-100. 
Gtv-Pro-pNA cleavaqe-assav for CD26: 

The activity of purified CD26/DPP-IV is assayed in reactions containing: 
70 jj\ assay buffer 
1 0 //I inhibitor or buffer 
25 1 0 //I substrate (Gly-Pro-pNA from a 0. 1 M stocic solution in water) or buffer 
1 0 p\ enzyme or buffer 

Reactions containing identical amounts of enzyme, but varying concentrations of inhibitor 
and substrate, or buffer as control, are set up in parallel in individual wells of a 96-well 
EUSA plate. The plate is incubated at 25°C and absorbance is read at 405 nm after 60 
30 min Incubation. The inhibitor constants are calculated by nonlinear regression hyperbolic 
fit and the result is expressed as inhibition constant (Ki) in nl^. 

Diabetes model 

35 The Zuelzer Diabetic Fatty (ZDF) rat mode! can be used to investigate the effects of the 
compounds of the invention on both the treatment and prevention of diabetes as rats of 
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this sub-strain are initially pre-diabetic althougli develop severe type 2 diabetes 
characterised by increased HbAlc levels over a period of 6 weeks. The same strain can 
be used to predict the dinlcal efficacy of other anti-diabetic drug types. For example, the 
model predicts the potency and limited clinical efficacy of thiazolidinedione insulin 
5 sensitiser compounds. 

EXAMPLES 

A further detailed description of the Invention is given with reference to the following 
10 examples. 

Preparative HPLC (Method A1) 

Column: Waters Radial compression column Prep NovaPak c18 25x100, plus a Waters 
Prep NovaPak HR c18 25x10 precolumn, in a Waters PrepLC 25x100 compression 
1 5 module housing. Buffer; linear gradient 5 - 95 % in 1 5 min, MeCN, 0-1 % TFA, flow rate of 
15 ml/min. The pooled fractions are either evaporated to dryness in vacuo, or evaporated 
in vacuo until the MeCN is removed, and then frozen and freeze dried. 
Preparative HPLC (Method A2) 

Column: 1 .9 x 1 5 cm Waters XTerra RP-1 8. Buffer: linear gradient 5 - 95 % in 1 5 min, 
20 MeCN, 0.1 % TFA, flow rate of 15 ml/min. The pooled fractions are either evaporated to 
dryness in vacuo, or evaporated in vacuo until the MeCN is removed, and then frozen and 
freeze dried. 

Preparative HPLC (Method A3) 

Column: Supelcosil ABZ+Plus, 25 cm x 10 mm, 5//m. Solvent A: 0.1 % TFA/Water, 
25 solvent B: MeCN. Eluent composition: 5 min. 1 00% A, linear gradient 0 - 1 00 % B in 7 
min, 100% B in 2 min. Row rate 5 ml/min. The column is allowed to equilibrate for 4 min in 
1 00% A heiore the next run. 

HPLC-MS (Method B) 

30 Column: Waters Xterra MS C-18 X 3 mm id. Buffer Linear gradient 10% - 100% in 7.5 
min, MeCN, 0.01 % TFA, flow rate 1 .0 ml/min. Detectiori 21 0 nm (analog output from 
diode array detector), MS-detection ionfsation mode API-ES, scan 100-1000 amu step 0.1 
amu. 
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HPLC-MS (Method C) 

The following instrumentation was used: 

• Sciex AP1 1 00 Single quadropole mass spectrometer 
5 • Parkin Elmer Series 200 Quard pump 

• Perkin Elmer Series 200 autosampler 

• Applied Biosystems 785A UV detector 

• Sedex 55 evaporative light scattering detector 

• A Valco column switch with a Vaico actuator controlled by timed events from the pump, 

10 

The Sciex Sample control software running on a Macintosh PowerPC 7200 computer was 
used for the instrument control and data acquisition. 

The HPLC pump was connected to four eluent reservoirs containing: 

15 

A: Acetonitrile 

B: Water 

C: 0.5 % TFA in water 

D: 0.02 M ammonium acetate 

The requirements for samples are that they contain approximately 500 fxg/ml of the 
compound to be analysed in an acceptable solvent such as methanol, ethanol, 
acetonitrile, THF, water and mixtures thereof. (High concentrations of strongly elutlng 
20 solvents will interfere with the chromatography at low acetonitrile concehtrations.) 

The analysis was performed at room temperature by injecting 20 fiL of the sample 
solution on the column, which was eluted with a gradient of acetonitrile in either 0-05% 
TFA or 0.002 M ammonium acetate. Depending on the analysis method varying elutlon 
25 conditions were used 

The eluate from the column was passed through a flow splitting T-connector, which 
passed approximately 20 iiUmin (1/50) through approx. 1 m, 75 |x fused silica capillary to 
the API interface of AP1 100 spectrometer. 

30 

The remaining 1 .48 ml/min (49/50) was passed through the UV detector and to the ELS 
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detector. 

During the LC-analysis the detection data were acquired concurrently from the mass 
spectrometer, the UV detector and the. ELS detector. 

The LC conditions, detector settings and mass spectrometer settings used for the different 
methods are given in the following tables. 



Column 


Waters Symmetry C^b 3 mm x 150 mm 


Gradient 


5% - 90% acetonitriie in 0.05% TFA linearly during 15 min at 1 
ml/min 


Detection 


UV: 214nm 


ELS: 40°C 


MS 


Experiment: Start: 100 amu Stop: 800 amuStep: 0.2 amu 

Dwell: 0.571 msec 

Method: Scan 284 times = 9.5 min 



10 Analytical HPLC (Method D) 

Column 2.4 x 20 cm RP18. Buffer pH = 3.0 (H3PO4), Acetonitriie. Row rate 1 .0 ml/min. UV 
detection. Merck Hitachi system. 
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General piperazine synthesis procedure I: 

The procedure is described in Synthesis; 3; 1984; 271-274; Synthesis; 12; 1981; 969-971. 
Synthesis; 1 0; 1 982; 861 -864. Synthesis; 4; 1 991 ; 31 8-31 9 

o 

R3 



StepC 

Step A: Preparation of oxazolidine-2.5-dione derivatives: 

The amino acid (25.6 mol) was slurried in THF (100 ml) phosgene (20% in toluene) 
10 (3.05g; 30.8 mmol) was added. The reaction mixture was stin-ed at room temperature for 
15 hours. The reaction mixture was evaporated in vacuo. The title compound precipitated 
as white crystals. The product was used without any further purification. 

Step B: Preparation of (2-Amino-proplonvlamlno) acetic acid methvl ester derivatives 
15 The above oxazolidine-2,5-dione derivative (27.1 mmol) dissolved in THF (50ml) was 
added a slurry of glycine methyl ester hydrochloride (3.75g; 29.9 mmol) and TEA (7.4g; 
73.3mmol) in DCM (50ml) at O^'C. The reaction mixture was allowed to warn up to room 
temperature and was stirred for 15 hours. The mixture was filtered (TEA,HC1) and the 
reminisce was evaporated in vacuo giving an oil. The product was used without any 
20 further purification. 

Step C: Preparation of pipera2ine-2.5-dione derivatives 

The above (2-Amino-propionylamino) acetic acid methyl ester derivative (28.6 mmof) was 
slurred in xylene (200 ml) and refluxed (140°C) for 96 hours. A crude blacicish crystalline 
25 material was filtered of. The crystals was recrystallised from methanol and charcoal gi\^ng 
the title compound as white crystals. 



R3- 



H3C-O 
O >-\ 

O NHa.Ha H3C-O R3 

Steps O N-^^ 

O, R3 R3 

b 



^ ft^ Step u 
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Step D: Preparation of piperazine derivatives 

The above pipera2ine-2,5-dione derivative (1.1 mmol) was dissolved in THF (100 ml). 
LiA)H4 was added in small portions under Ng. The reaction mixture was stirred for 15 
hours at 70 °C. Water was added dropwise until the mixture was white. K2C03was added 
5 until the mixture had a filterable consistence. The mixture was filtered evaporated in 
vacuo giving the title compound as an oil. 

General piperazine synthesis procedure II: 

Step E and F are described in J.Org.Chem. 50 (24); 1985; 4796-4799 while step D is as 
10 described atxjve. 



^ m NH ^ HN NH 

StepF StepD 



Step E: Preparation of t-Boc-dipeptide esters: 

15 The t-Boc-amino acid (9.4 mmol) was dissolved in dry DCM (25 ml) and 1- 

hydroxybenzotriazol (9.6 mmol) and 1-ethyl-3"(3-dimethylaminopropyl)carbodiimide 
hydrochoride (9.9 mmol) were added at 0-5 °C. Stining was continued for % hour after 
which the amino acid methyl ester hydrochloride (10.3 mmol) and TEA (10.7 mmol) were 
added at 0-5 "^C. The reaction mixture was stirred at room temperature overnight. The 

20 mixture was poured into 0.5 M potassium hydrogensulphate (50 ml) and filtered. The 
organic phase was isolated and washed with 10 % aqueous sodium hydrogencarbonate 
(2 x 20 ml) and brine (1 x 20 ml), dried over magnesium sulphate and evaporated in 
vauoo. The product was used without further purification. 

25 Step F: Preparation of 2.5-dlketopiperazines: 

The t-Boc-dipeptide methyl ester (1 1 .6 mmol) was dissolved in formic acid (60 ml) and 
stirred at room temperature for 2% hours. The solvent was removed at 35 °C under high 
vacuum and the crude dipeptide ester fonnate was dissolved in a mixture of dry seo-butyl 
alcohol (24 ml) and dry toluene (12 ml). The solution was refluxed for 2 hours. After 
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approx. one hour the diketopiperazine start to crystallize out of the hot reaction. The 
reaction mixture was cooled to 0-5 °C and the white crystals of diketopiperazine was 
isolated by filtration. 



5 Abbreviations 



DCM 


Dichloromethane 


DIEA 


Diisopropylethylamine 


DMF 


Oimethytformamide 


DMSO 


Dimethyl sulfoxide 


HOAc 


Acelic acid 


MeCN 


Acetonitrile 


TFA 


Trifluoroacetic acid 


THF 


Tetrahydroturane 


TMG 


Tetramethylguanidine 



General procedure (A) 




R\ R^, X and n are defined as in formula 1. 
Step A: 

8-Chloro-1,3-dimethyl-3,7-dihydro-purine-2,6-dlone (Avocado, UK) (0.2g; 0.93mmol) and 
the arylmethylhalogenide (O.QSmmol) K2CO3 {0.257g; ia,6mmol) and DMF (5ml) is mixed 
25 in a scintillations vessel (20nil). The vessels are carefully sealed and the reaction mixtures 
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are shaken for 121 hours at 100 C^. After oooling, brine (5ml) and ethyl acetate (5ml) is 
added. The reac^on mixtures are shaken' for 10 hours. The ethyl acetate phase is 
decanted to a new scintillations vessel. The water/DMF-phase Is then extracted with DCM 
(5ml). The EX^M and ethyl acetate phase are combined and evaporated in a speedvac. 
5 The residue is used without any purification in the next step. 

Step B: 

8-Chloro-7-(arylmethyl) -1 ,3<limethyi-3,7-dihydro-purine-2,6-dione derivative (50 mg, 
-0.15 mmol) is dissolved In methoxyethanol (1ml) in a 4 ml scintillation vessel. Ttie 

10 piperazine derivative (0.235mmol), and TEA (32mg; 43//L; 0.31 mmoi) are added. The 
vessels are sealed carefully and shaken for 7 days at 100 C^. The reaction mixtures are 
evaporated in a speedvac. Each vessel is added methanol (1 ml), and 1 N HCI (0.5 ml), 
shaken for 10 hours and evaporated in a speedvac. The samples are purified by prep. 
HPLC (Method A1)- 

15 The purified compounds are analysed by LC-MS. 

General procedure (B) 




20 R\ R^. R®, R^ X and n are defined as in formula I. 
Step A 

The starting material 3-benzyl-8-bromo-3,7-dihydro-purine-2,6-dione or 3-methyl-8-bromo- 
3.7-dihydro-purine-2,6-dione (16 umol) is dissolved in a mixture of DMF and DIEA (3% 
DIEA, 250 jc/L). Substituted benzyl bromide or other alkylating agents (1 6.8 umol, 1 .05 
25 equiv) are dissolved in DMF (100 /jI) and added. The mixture is heated to 65 °C for 2h. 
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Step B 

Alkylation reagent R^-X (32 A/mol) is dissolved in DMF (100)1/1) and added to the above 
reaction mixture, followed by a solution of TMG in DMF (1 .16 ml TMG diluted to 5.8 ml, 48 
ul). The mixture is kept at 65 for 4h. 

5 

StepC 

Diamine (200 umoi) is dissolved in a mixture of DMF and DIEA (3% DIEA, 200 //L) and 
added to the above reaction mixture. The reaction is kept at 65 °C for 1-4d. 
Samples are neutralized using HOAc (20 //I). The solvent is evaporated and the residue is 
1 0 dissolved in DMSO/H2O (4:1 , 500 //I) and purified by HPLC (Method A3). 

General procedure (C) 

Step A: 

The first reaction step is identical to Step A in general procedure (A) 

15 

Step B: 

B-Chloro-7-(arylmethyI) -1,3-dimethyl-3,7-dihydro-purine-2,6-dione derivative (1 eq.), 
piperazine (3 eq.) and TEA (5 eq) is heated in an appropriate solvent in a closed vessel in 
a micro wave oven (CEM MARSX microwave instrument. Magnetron frequency: 2455 

20 MHz. Power Output 1200 Watt.) at ISO'^C for 4 hours. The reaction mixture is cooled and 
evaporated In vacuo. The remaining oil is purified on a silica gel column with DCM/MeOH 
(3:1 ) as eluent, giving the title compound as an oil. The oil may be dissolved in DCM to 
afford the hydrochloride salt upon addition of hydrochloride in ether. Alternatively, the 
samples may be purified by prep. HPLC (Method A2). The purified compounds are 

25 analysed by LOMS. 

All reactions are performed in closed vessels: XP 1500 Plus Vessel set; at a given 
temperature in an appropriate solvent. Normally solvents like MeOH; EtOH, iPrOH; H20; 
DMF and DMSO are used. 

30 General procedure (D) 

Step A: 

The first reaction step is identical to Step A in general procedure (A) 



35 



Step B: 

8-Ghloro-7-(arylmethyI)-1 ,3-dimethyl-3,7-dihydro-purine-2,6-dione derivative (1 .64 
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mmol)p amine (2.39 mmol) and potassium carbonate (2.4 mmol) was heated in DMF (30 
ml) at 100 *C for 5 hours. The reaction mixture was cooled to room temperature and 
filtered. The filtrate was evaporated to dryness in vacuo and the residue was purified on a 
silica gel column (Eluent: Ethyl acetate/Methanol/Triethylamine (90:10:2)) giving the pure 
5 base- The hydrochloride salt may be prepared by dissolving the base in isopropanol and 
adding hydrogen chloride in diethyl ether to the solution. 

General procedure (E): Preparation of 6-substituted-[1,4]-diazepane5 

10 



1 .4-Dibenzyl-[1 ,4]diazepane-5,7-dione is converted to the Na-satt in THF with NaH as 
15 base, and reacted with the FP-X alkylating reagent e.g. benzyl bromide, at room 

temperature. The product e.g. 1 ,4,6-Tribenzyl-[1,41diazepane-5,7-d'on6 is reduced to the 

1 ,4.6-Tribenzyl-[1 ,4]dia2epane by treatment with LiAIH4 in THF at elevated temperature. 

The N-benzyl groups are removed by catalytic hydrogenatlon In EtOH:AcOH (1:1), using 

Pd/C as catalyst. 
20 Example 1 

7-Ben2yl-8-(6-hydroxymethyl-[1 ,4]dia2epan-1 -yl) -1 ,3-dimethyl-3.7-dihydropurine-2,6- 
dione. TFA 






wo 02/02560 PCT/DKOl/00467 

63 

Step A: Preparation of 1 ,4-dibenzvl"f1 .41diazepane-6-carbQxviic acid. Na-salt HA) 
A/,W-dibenzylethylenediamine (4.9 ml, 20:8 mmol) was dissolved in toluene (200 ml), 
triethylamine (8.94 ml, 64.5 mmol), and methanol (20 ml) and 3-bromo-2- 
bromomethylproplonic acid (5.12 g, 20.8 mmol) was added. The reaction mixture was 
5 heated to reflux for 24 hours. The solvents were evaporated and the remaining was 
redissolved in water (150 ml) and ethyl acetate (150 ml). The aqueous layer was acidified 
with 6N hydrochloric acid until pH=2, and the layers were separated. The aqueous layer 
was washed with ethyl acetate and then 10% aqueous sodium hydroxide was added until 
pH=1 2. The aqueous layer was washed with 4 x 1 50 ml of ethyl acetate, and then 
10 evaporated to dryness. The remaining was suspended In ethyl acetate (200 ml) and dry 
methanol (20 ml) and salts was filtered off. The mother liquor was evaporated and purified 
by chromatography on silica, using 10% methanol in dichloromethane as the eiuent. 
Fraotinns cnntaining the product were evaporated, to afford 5.09 g of 1 A as an yellow 
foam In 70% yield. 

15 ^H-NMR (CDCI3): ^7.31 (10H, m); 3.78 (4H, m); 3.18 (4H, m); 2.81 (3H, m); 2.58 (2H, m). 
HPLOMS (Method B): m/z = 325 (M+1); Rt = 1.55 min. 

Step B: Preparation of M .4-dlbenzvl-f 1 ,41diazepan-6-'Vt^methanol (1B) 

The sodium salt of 1 ,4-diben2y41 ,4]dlazepane-6-cartK)xylic acid (1 A) (2.36 g. 6.81 mmol) 

20 was dissolved in dry tetrahydrofuran (50 ml) under a nitrogen atmosphere and lithium 
aluminium hydride (0.50 g. 13.6 mmol) was added. The reaction mixture was stirred at 
room temperature for 2 hours and then quenched with water until effervescence ceases. 
Ethyl acetate (200 ml) and solid potassium carbonate was added until a white suspension 
appeared, and the mixture was allowed to stir for half an hour. The suspension was 

25 filtered through celite. which was washed with 3 x 50 ml of ethyl acetate.- Water (200 ml) 
was added and the aqueous layer was extracted with 3 x 200 ml of ethyl acetate. The 
combined organic layers were washed with brine and dried over sodium sulfate. The 
solvent was evaporated to afford 2.06 g of 1 B as an yellow oil in 97% yield. 
^H-NMR (CDCI3): ^7.28 (10H, m); 3,61 (4H, s); 3.55 (2H, d); 2.99 (2H. dd); 2.73 (2H, dd); 

30 2.57(4H, m); 1.93(1 H,m). 

HPLC-MS (Method B): m/z= 31 1 (M+1 ); Rt = 1 .24 min. 

Ste p C: Preparation of f Fl .41diazeDan-6-vl)methanol fICl 

(1 ,4-Dibenzyl-[1 ,4]dia2epan-6-yl)methanol (1 B) (1 .02 g, 3.28 mmol) was dissolved in 
35 ethanol (50 ml) and acetic acid (8 ml) and palladium, 10wt.% on activated carton (0.2 g) 
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was added. The mixture was hydrogenated on a Parr apparatus at 45 psi. for 6 days, and 
filtered twice. The solvents were evaporafed and the crude product was dissolved in water 
(2 ml) and saturated potassium carbonate was added until pH=13. The aqueous layer 
was washed with 4 x 10 ml of ethyl acetate, and water was evaporated. The crude 
5 product was purified by preparative HPLC (method A1 ; Rt = 2.27 min.) to afford 5.3 g of 
1C including potassium carbonate salt 
HPLC-MS (Method B): m/z=^ 131 (M+1); Ri = 0.33 min. 

Step D: Preparation of 7-benzvl-8-f6-hvdrQXvmethvl-ri.41diazepan-1"Vl) -1 .3-dimethvl-3.7- 

10 dihvdropurine'2,6-dione. TFA (1) 

([1 ,4]Diazepan-6-yl)methanol (1C) including potassium carbonate salts (ca 1 mmol) was 
suspended in dry DMF (200 ml) and 7-ben2yl-8-ohloro-1,3-dimethyI-3,7-dihydro-purine- 
2,6-dione (199.9 mg, 0.656 mmoO and potassium carbonate (453 mg, 3.28 mmol) were 
added. The reaction mixture was stirred at room temperature for 24 hours, heated to 60°C 

15 for 3 hours, heated to ^6^C for 5 hours and heated to 120**C for 2 hours. The suspension 
was allowed to cool to room tenperature and white salts were filtered off. The filtrate was 
evaporated and purified by chromatography on silica, using 5% methanol in 
dichloromethane as the eluent. Fractions containing the product were evaporated and 
purified by preparative HPLC (method A2; Rt = 2.52 min.) to afford 8 mg of the titie . 

20 compound as an yellow oil in 1 % yield. 

^H-NMR (MeOH-c/*): ^7.30 (3H, m); 7.14 (2H, d); 5.53 (2H, s); 3.80-3.05 (16H. m); 2.09 
(1H, m). HPLC-MS (Method B): w/z=Z9Q (M+1); Rt= 1.75 min. 

Example 2 

7-Ben2yi-8-(6-hydroxy-[1,4]dia2epan-1-y|) -1.3-dimethyl-3,7-d!hydropurine-2,6-dione. TFA 



Step A: Preoaration of 1 .4-dibenzvl-ri .41diazeDan-6-ol f2A^ 

A/,A/'-diben2ylethylenediamine (4.9 ml, 20.8 mmol) was dissolved in toluene (200 ml), 
triethylamine (8.94 mi, 64.5 mmol), and 1 ,3-dibromo-2-propanol (4.53 g, 20.8 mmol) was 
added. The reaction mixture was heated to reflux for 4 days. The solvents were 
30 evaporated and the remaining was redissolved in water (150 ml) and ethyl acetate (150 
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ml). The aqueous layer was acidified with 6N hydrcM:hloric acid until pH=2, and the layers 
were separated. The aqueous layer was washed with 3 x 100 ml of ethyl acetate and the 
combined organic material was dried with sodium sulphate, filtered and the solvent was 
evaporated. The crude product was purified by chromatography on silica, using 5% 
5 methanol in dichloromethane as the eluent. Fractions containing the product were 
evaporated, to afford 3-59 g of 2A as an yellow oil in 59% yield. 

^H-NMR (MeOH-c4): 4^7.30 (10H, m); 3.81 (1H, m); 3.67 (4H, s); 2.90 (2H, dd); 2.74-2.60 
(6H. m). HPLC-MS (Method B): m/z^2Sn (M+1); Rt = 1 .49 min. 

10 Step B: Preparation of f1.41diazepan-6-oi. HOAc f2B^ 

1,4-Dlbenzyl-[1,4]diazepan-6-ol (2A) (873 mg, 2.95 mmol) was hydrogenated for 21 days 
as described in example 1 , step C. The reaction mixture was filtered twice, and the 

'H-NMR (MeOH-dk): 5A.Q7 (1H, m); 3.61 (1H. m); 3.27-2.98 (8H, m); 1.92 (6H, s). HPLC- 
15 MS (Method B):m/z=:1 17 (M+1 ); Rt=: 0.36 min. 

Step C: Preparation of 7-Benzvl-8-f6-hvdroxv-f1.41diazepan-1-vl) -1 .3-dimethvl-3.7- 
dihvdropurine-2.6-dione. TFA (2) 

[1,4]Diazepan-6-ol acetate (2B) (116 mg, 0.49 mmol) and 7-benzyl-8-chloro-1 ,3-dimethyl- 
20 3,7-dihydropurine-2,6-dione (100 mg, 0.33 mmol) were dissolved in 2-propanol (20 ml) 
and triethylamine (0.68 ml, 4.9 mmol) and the mixture was subjected to micro waves 
(150°C, 6 bar, 300 W, 8 hours). The solvents were evaporated and the remaining was 
redissolved in dichloromethane (20 ml) and water (20 ml). The aqueous layer was 
acidified with potassium hydrogen sulfate until pH=2. The aqueous layer was separated 
25 and aqueous sodium hydroxide was added until pH=12. The aqueous layer was extracted 
with 3 X 50 ml of dichloromethane, and the combined organic material were added excess 
trifiuoroacetic acid, and evaporated, to afford 123 mg of the title compound as a brown oil 
in 75% yield. 

^H-NMR (MeOH-d,): £^7.31 (3H, m); 7.14 (2H, m); 5.59 (2H, s); 4.23 (1H. m); 3.27-4.02 
30 (14H, m). HPLC-MS (Method B): m/z = 385 (M+1); Rt = 1 .52 min. 
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Example 3 

7-Ben2yl-8-(3-hyclroxymethyl-[1 ,4]clia2ep^-1 -yl) -1 ,3-dimethyl-3,7-clihyclropurine-2,6- 
dione. TFA 



5 Step A: Preparation of 1 .4"diben2vl-ri .41ciiazepane-2-carbo)cvlic acid methvl ester 

W,A/-Diben2ylpropane-1,3-diamine (Sandstroem, J. et al, Tetrahedron; EN; 34; 1978; 371- 
378) (2.0 g, 7.86 mmol), methyl 2,3-dlbromopropionate (1 .28 ml, 7.86 mmol), and 
potassium carbonate (2.17 g, 15.72 mmol) were dissolved in dry dimethylformamide (125 
ml) and methanol (20 ml) and the mixture was heated to reflux for 6 days. The reaction 

10 mixture was allowed to cool to room temperature and water (200 ml) and ethyl acetate 
(200 ml) were added. The aqueous layer was extracted with 2 x 200 ml of ethyl acetate, 
and the combined organic layers were dried with sodium sulfate, filtered and the solvent 
was evaporated. The cmde product was purified by chromatography on silica, using a 
mixture of ethyl acetate and heptanel :6 as the eluent. Fractions containing the product 

1 5 were evaporated, to afford 1 80 mg of 3A as an clear oil in 7% yield. 

^H-NMR (CDCIa): J7.29 (10H. m); 3.71 (3H. s); 3.62 (4H. s); 3.33-2.51 (7H, m); 1.74 (2H, 
m). HPLC-MS (Method B): m/z = 339 (M+1); Rt = 2.76 min. 

Step B: Preparation of (1.4-dibenzvl-ri ,41diazepan-2-vl) -methanol (SB) 
20 1 .4-Dibenzyl-[1 ,4]diazepane-2-carboxylic acid methyl ester (3A) (1 80 mg, 0.53 mmol) was 
reduced and purified by the method described in example 1. step B, to afford 1 69 mg of 
38 as an yellow oil in 100% yield. 

^H-NMR (CDCI3): (10H, m); 3.87 (2H, dd); 3.62 (2H, s); 3.43 (2H. d); 3.03-2.43 (7H, 

m); 1 .74 {2H, m). HPLC-IWS (Method B): m/z = 311 (M+1); Rt = 1.54 min. 

25 

Step C: Preparation of ffl .41diazepan-2-vRmethanol. HOAc f3C) 
(1,4-Dibenzyl-[1 ,4]diazepan-2-yI)methanol was hydrogenated for 20 days as described in 
example 1, step C. The reaction mixture was filtered twice, and the solvents were 
evaporated. The crude product was crystallized from dry dichloromethane and diethyl 
30 ether to afford 62 mg of 3C, as white crystals in 46% yield. 

'H-NMR (MeOH-d4): <y3.65-2.80 (9H, m); 1.93 (9H, s); 1.27 (2H, m). HPLC-MS (Method 
B): m/z = 131 (M+1); Rt = 0.29 min. 
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Step D: Preparation of 7-t>enzvl-8-(3-hvdroxvmethvl-ri.4]diazepan-1-vi> -1 .3-dimethvl-3.7- 
dihvdropurine-2,6-dione. TFA (3) 

{[1 ,4]Diazepan-2-yl)methanol acetate (3C) (62 mg, 0.25 mmol) and 7-benzyl-8-chloro-1 ,3- 
5 dimethyl-3.7-dihydropurine-2,6-dione (50.3 mg, 0.17 mmol) was subjected to micro waves 
(ISO'^C, 1 1 bar, 300 W, 12 hours) as described in example 2, step C. Tlie solvents were 
evaporated and the crude product was purified by preparative HPLC (method A2; Rt = 
6.90 mln.) to afford 8 mg of the titie compound as an yellow oil in 12% yield. 
HPLC-MS (Method B): /n/z= 399 (M+1); Rt = 1.78 min. 

10 Example 4 (General procedure (A)) 

7-Benzyl-1 ,3-dimethyl-8-pipera2in-1-yl-3,7-dihydropurine-2,6-dione. TFA 




I 



Step A: Preparation of 7-benzvl-8-chloro-1.3-dimethvl-3.7<lihvdro-purine-2.6-dione lAA): 
8-Chloro-1,3-d[methyl-3,7-dihydro-purine-2,6-<lione (2.0g, 9.3mmol) was dissolved in DMF 

15 (50 ml) K2CO3 (2.57g, 1 8.6mmol) and benzyl bromide (1 .75g, 1 0.3 mmol) were added and 
the reaction mixture was stirred for 15 hours at room temperature. The reaction mixture 
was evaporated in vacuo the residue was dissolved in DCiVI:H20 (1 :1 ) (100 ml) the water 
phase was extracted with DCM {50ml) the combined organic phase was dried with MgS04 
filtered and evaporation gave 4A as a white crystalline compound. Yield: 2.92g. Mp: 

20 145.7-147.1 °C. 

^H-NMR (CDCI3): 57.2-7.4 (m. 5H); 5,15 (s, 2H); 3.55 (s, 3H); 3.4 (s, 3H). 

^^C-NMR (CDCI3): (?154.8. 151.6; 147.7; 139.1; 135.3; 129.3; 128.9; 128.4; 108.1; 49.6; 

30.2; 28.5.HPLC-MS (Method B): M+1= 305; Rf 1.9 min. 

HPLC (Method D; MeCN: buffer 1:1) Rt=7,19 min; purity> 99%. 

25 

Step B: Preparation of 4-(7-Benzvl-1.3-dimethvl-2.6-dioxO"2.3.4.5-tetrahvdro-1f/-purine-8- 
vft -piperazine-l-carboxvlic acid tert-butvlate ^4B): 

7-Ben2yl-8-chloro-1,3-dimethyl-3,7-dihydro-purine-2,6-dione (4A) (1.0 g, 3.3mmol) was 
30 dissolved in ethanol (30ml) ptperazine-1 -carboxylic acid tert-butylate (0.73g, 3.9mmol) 
and TEA (0.66g, 0.1ml, 6.6mmol) were added and the reaction mbclure was heated for 72 



wo 02/02560 



PCT/DKOl/00467 



68 



hours at 120 C° in a sealed vessel. The reaction mixture was evaporated and the 
remaining oil was purified on a silica gel column using (DCM, MeOH) (39:1) as etuent 
giving 0.93g of 4B as a yellow oil. Yield: 62%. 
HPLC (Method D; MeCN: buffer 1:1) 13.15 min; purity>96%. 
5 R, = 1 3. 1 5 min. > 96 % purity (Method D: MeCN: buffer (1 :1 ) pH = 3 H3PO4) 

'H-NMR (CDCla): 57.2-7.3 (m, 5H); 6.4 (s, 2H); 3.5 (s, 3H): 3.45 (m. 4H): 3.35 (s, 3H); 3.1 
(m, 4H);1.5(s, 9H). 

'^-NMR (CDCI3): <J155.0; 156.4; 151.9; 154.8; 147.8; 136.9; 129.1; 128.8; 128.2; 127.1; 
105.3; 80.4; 50.6; 48.9; 43.3 (broad); 30.0; 28.7; 28.1. 

10 

Steo C: Preparation of 4-f7-Benz vl-1.3-dimethy|-8-DiD6razin-1.vi-3.7-dihydroDurine-2-6- 
dlone. TFA ^4^: 

4-(7-Ben2yl-1 ,3-dimethyl-2,6-dioxo-2,3,4,5-tetrahydro-?W-purine-8-yl) -piperazine-1- 

oarboxyllc acid tert-butylate (48) (188mg, 0.41 mmol) was dissolved In TFA (10ml). The 
1 5 reaction mixture was stin-ed at room temperature for 2 hours. The ntixture was evaporated 

in vacuo. The remaining oil was crystallised from acetone/ether. The title compound was 

isolated as the white TFA salt 170 mg. Yield: 89%. Mp: 21 7-1 90° decomposes. 

HPLC (Method D; MeCN: buffer 1:1) R^i 2.98 min; purity > 99%. 

'H-NMR (CDCI3): «J7.1 5-7.4 (m, 5H); 5.4 (s, 2H); 3.45 (s. 3H); 3.4 (broad d. 2H): 3.15 
20 (broad d, 2H); 3.05 (s, 3H). HPLC-MS (Method B): m/z= 355 (M+1 ); R, = 1 .699 min; TIC 

area= 100% 

Example 5 (General procedure (A)) 

1 ,3-Dimethyl-7-(4-methylbenzyl) -8-piperazin-l-yj-3.7-dihydropurine-2,6-<Jione. HCI 




25 HPLC-MS (Method C) m/2= 369 (M+1 ); R, = 



1.319 min. 
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Examples (General procedure (A)) 

3-(1 ,3-Dimethyl-2,6-dioxo-8-piperazin-1-yf-1 ,2,3,&-tetrahydropurin-7-ylmethyl) benzonitrile. 
TFA 




5 HPLC-MS (Method C) m/z = 380 (M+1 ); Ri = 1 .22 min. 
Example? (General procedure (A)) 

2-(1 .3-Dimethyl-2.6-dioxo-8-piperazin-1 -yl-1 ,2,3,6-tetrahydropurin-7-ylmethy() benzonitrile. 
TFA 




I r\J 



10 HPLC-MS (Method C)m/z=38Q (M+1); Ri = 1 .18 min. 



Example 8 (General procedure (A)) 

1,3-Dimethyl-7-(1-phenylethyl) -8-piper8cin-1-yl-3,7-dihydropurin6-2,6-dione. TFA 




HPLC-MS (Method C) m^o 369 (M+l); R, s 2.47 min 
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Example 9 (General procedure (A)} 

7-(2-lodoben2yO -1,3-diniethyl-8-piperaan-1-yl-3jKlihydropurine-2,6-dione. TFA 

I. 



I 

CH, 



HPLC-MS (Method C) /ti/z= 481 (M+1); R, = 1 .43 min. 

5 EioimplelO (General procedure (A)) 

1 ,3-Ditnethyl-8-pipetazin-1 -yl-7-(2-trtfluoromBthylbenzyl) -3,7-dihydropurine-2,6-dione. 
TFA 



HPLC-MS (Method C) = 423 (M+1 ); R, = 1 .44 min. 

10 Example 11 (General procedure (A)) 

1 ,3-Dimethyl-7-naphthalen-1 -ylmethyl-8-piperazin-1 -yl-3,7-dihydropurine-2,6-dione. TFA 

11^ 




<!«, 

HPLC-MS (Method C) /rvfe= 405 (M+1); R, = 1.55 min. 
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Example 12 (General procedure (A)) 

1 ,3-Dimethyl-7-naphthalen-2-ylmethyl-8-piperazin-1 -yl-3.7-dihydropurine-2,6-dione. TFA 



HPLC-MS (Method C) m/z^ 405 (M+1); Rt = 1.51 min. 

5 Example 13 (General procedure (A)) 

7-(3-BromobenzyO -1 ,3-dimethyl-8-piperazin-1-yl-37-dihydropurine-2,6-dione. TFA 

Br 



HPLC-MS (Method C) m/z= 434 (M+1); R, = 1.33 min. 

Example 14 (General procedure (A)) 
1 0 7-Benzyl-8-(3-isopropylpiperazin-1 -yl) -1 ,3-dimethyl-3,7-dihydropurine-2,6-dione. HCI 



The piperazine moiety was prepared according to the general procedure for preparation of 
piperazine derivatives. 

'H-NMR (CDCI3): <57.1-7.4 (m; 5H); 5.4 (s; 2H); 3.55 (s; 3H); 3.35 (s; 3H): 3.3 (s br; 1H); 
1 5 2.9-3.05 (m; 3H); 2.65 (t; 1 H); 2.45 (dt. 1 H); 2.1 (s bn 1 H); 1 .5 (p: 1 H); 0.9 (d; 3H); 0.75 (d: 
3H). "C-NMR (CDCI3): ^157.17; 154.98; 152.12; 148.16; 137.12; 129.15; 128.07; 126.94; 
105.33; 60.88; 54.64; 51.04; 49.06; 45.90; 31.42; 30.12; 28.17; 19.21; 19.03. 
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Example 15 (General procedure (C)) 

7-Benzyl-8-[1 ,4]clia2epan-1 -yl-1 ,3-dimethyl-3,7-diliydro-purine-2.6-dione. TFA 
HPLC-MS (Method B): m/z= 369; Rt = 1.75 min. TIC area= 100% 



5 Example 16 (General procedure (C)) 

1 ,3-Dimethyl-7-(2-oxo-2-pyrrolldln-1 -yl-ethyl) -B-piperazin-l -yl-3,7-dihydro-purine-2,6- 
dione. HCI 




I 

CH3 



HPLC-MS (Method B): m/z- 376; Ri = 2,86 mIn. + 0.47min; Area: 47+53% 



10 Example 17 (General procedure (C)) 

2-(8-[1 ,4]Diazepan-1 -yl-1,3-dimethyl-2,6-dioxo-1 ,2,3,6-tetrahydro-purin-7-ylmethyl) ■ 
benzonitrile. HCI 




Step A 

15 2-(8-Chloro-1,3<lirnethyl-2,6-dioxo-1,2,3,6-tetrahydropurin-7-ylrnethyI) benzonitrile (0.5g, 
1.5 mmol) and homopiperazine (0.45g, 4.5mmol) and TEA (0.77ml; 7.5 mmol) was heated 
in 2'-propanol in a closed vessel in a micro wave oven at 150°C for 4 hours. The reaction 
mixture was evaporated in vacuo. The remaining oil was purified on a silica gel column 
with DCM/MeOH (3:1 ) as eluent, giving the title compound as an oil. The oil was dissolved 

20 in DCM (3 ml) and hydrochloride in ether was added. Yield 632 mg white crystals. Mp: 
1 60.8-1 62.3^C. 
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^H-NMR (MeOH-flt,): <J7.75 (dd; 1H); 7.65 (dt; 1H); 7.4 (t; 1H); 7.1 (d; 1H); 5.65 (s; 2H); 
3.55-3.66 (s; 2H); 3.5 (s; 3H); 3.2 (s; 3H);"3.1 (t; 2H); 2.9 (t; 2H); 1 .9 (t,t; 2H). 

Example 18 (General procedure (C)) 

8-t1,4]Dia2epan-1-yl-7-(2-iodo-benzyl) -1 ,3-dim6thyl-3,7-dihydro-purine-2,6-dione. HCl 



5 ^ . 

^H-NMR (CDOa): ^7.85 (d; 1H); 7.25 (t; 1H); 6.95 (t; 1H); 5.45 (s; 2H); 3.55 (s; 3H); 3.35- 
3.5 (m; 2H); 3.35 (s; 3H); 2.7-3.1 (m; 6H); 1.75 (m; 2H). 

Example 19 (General procedure (A)) 

7-(2-Difluoromefthoxy-benzyl) -1 ,3-dimettiyl-8-piperazin-1 -yl-3,7-dihydro-purlne-2,6-djone. 
10 TFA 



1 

CH, 

HPLC-MS (Method B): m/z= 421 ; Rt = 3.72 min. area:100% 
Example 20 (General procedure (A)) 

7-(2,3-Dimethoxy-benzyl) -1 ,3-dimethyl-8-piperazin-1 -yl-3,7-dlhydro-purine-2,6-dlon6. 
15 TFA 






CH, 



HPLC-MS (Method B): m/z= 415; Rt = 3.65 min. area: 100%. 
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Example 21 (General procedure (A)) 

1 ,3-Dimethyl-8-pipera2in-1 -yl-7-(2-trif luoromethoxy-benzyl) -3,7-dihyclro-purine-2,6-dione. 
TFA 



H3C. 



I 



5 HPLC-MS (Method B): m/z= 439; Ri = 2.75min. area 99% 
Example 22 (General procedure (A)) 

1 ,3-Dimethyl-8-pipera2ln-1 -yl-7-(2-trifluoromethy!sulfanyl-benzyl) -3,7-dihydro-purine-2,6- 
dione. TFA 

5 rO 

CHg 

10 HPLC-MS (Method B): m/z= 455; Rt = 4.17 min. area 99% 
Example 23 (General procedure (A)) 

4-(1 ,3-Dimethyl-2,6-dioxo-8i5lpera2in-1-yH ,2,3,6-tetrahydro-purin-7-yl) -butyronitrile. TFA 



if r 

CH, 

HPLC-MS (Method B): m/z= 332; R, = 2.45 min. area 99.7% 
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Example 24 (General procedure (A)) 

(R) -7-Benzyl-8-(3-isopropylpiperazin-1-yt) -1 ,3-dimethyl-3,7-dihydropurine-2,6-dione. TFA 




I 

CH- 

The piperazine moiety was prepared according to the general procedure for preparation of 
5 piperazine derivatives. 

^H-N^4R (CDCI3): -y7.2-7.35 (m; 3H) 7.15 (dd; 2H); 5.4 (s; 2H); 3.6 (s; 3H); 3.35 (s; 3H); 
3,3 (m; 5H); 3.1 (m; 2H); 1 .8 (p; 1H); 0.9 (d; 3H); 0.75 (d; 3H). HPLC-IVIS (Method B): m/z 
= 397 (M+1);R, = 2.06 niin. 

OF- //^._— /AW 

BXillllpie \V3CIIC1CU piuucuuic \r^l/ 

10 (S) -7-Benzyl-8-(3-isopropylpiperazin-1 -yl) -1 ,3-dimgthyl-3,7-dihydropurine-2,6-dione. 
TFA 

I rO 

^ H,C 

^H-HUn (CDCI3): 511.4 (broad s; 2.5H); 7.25-7.4 (m; 3H); 7.15 (dd; 2H); 5.4 (s; 2H); 3.6 
(s; 3H); 3.25-3.5 (m; 7H); 3.0-3.2 (m; 2H): 1.8 (p; 1H); 0.85 (d; 3H); 0.7 (d; 3H). HPLC-MS 
15 (Method B): m/z= 397 (M+1); R, = 2.09 min. 

Example 26 (General procedure (A)) 

7-Benzyl-8-(6,9-dla2asplro[4.5]dec-9-yl) -1,3-ditnefriyl-3,7-dihydropurine-2,6-dione. TFA 



o 

H,C. " 



rO 



The piperazine moiety was prepared according to the general procedure for prepeuation of 
20 piperazine derivatives. 

^H-NMR {CDCh): S^Q.0 (broad s; 2H); 8.9 (broad s, 2H); 7.25-7.4 (m, 3H); 7.1 (d, 2H); 
5.4 (s; 2H); 3.55 (s; 3H); 3.35-3.4 (m; 5H); 3.1-3.3 (m; 4H): 1 .6-1.85 (m; 6H); 1 .3 (m; 2H). 
HPLC-MS (Method B): m/z= 409 (I\*f1); R, = 2.1 1 mIn. 
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Example 27 (General procedure (A)) 

7-Benz^-8-(piperazin-3-spiro-3'-bicyclo[2,"2,1]heptane-1 -yl) -1 ,3-dimethyl-3,7- 
dihydropurine-2,6-clion8. TFA 




CH3 



5 The piperazine moiety was prepared acx)ording to the general procedure for preparation of 
piperazine derivatives. 



^H-NMR (CDCI3): 511.1 (broad s; 1H); 8.9 (broad s; 1H); 7,25-7.4 (m; 3H); 7.1 (dd; 2H); 
5.45 (s; 2H); 3.5 (s; 3H); 3.15-3.4 (m; 9H); 2.2-2.3 (d; 2H); 1.1-1,6 (m; 7H); 0.9 (d; 1H). 
HPLC-MS (Method B): m/z = 435 (M+1 ); Rt = 2.34 min. 



Example 28 (General procedure (A)) 

8-[1 ,4]Diazepan-1 -yl-7-(2-methoxy-ben2yiy -1 ,3-dimethyl-3,7-dihydro-purine-2.6-dlone. 
TFA 



CH3 

1 5 HPLC-MS (Method B): m/z = 399; Ri = 1 .93 min. U V area=98.63% 
Example 29 (General procedure (A)) 

8-[1 ,4]Dia2epan-1 -yl-1 ,3-dimethyl-7-naphthalen-1 -ylmethyl-3,7-dihydro-purine-2,6-dione. 
TFA 



10 





20 HPLC-MS (Mettiod B): /n/z= 419; Rt = 2.26 min. UVarea^ 99.7%. 
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Example 30 (General procedure (A)) 

8-[1 ,4]Diazepan-1-yl-7-(2-fluoro-benzyl) -1,3-dimethyl-3,7-dihyclro-purine-2,6-dione. TFA 



? rO 



CH, 

HPLC-MS (Method B): /n/z= 387; Rt = 1 .86 min. UVarea= 94.4%. 

5 Example 31 (General procedure (A)) 

8-[1 ,4]Dlazepan-1-yl-1 ,3-dimethyi-7-(2-methyl45enzyl) -3,7-dihydro-purin6-2,6-dione. TFA 

9 rX) 

HPLC-MS (Method B): /n^= 383 (M+1); Ri= 1 .99 min. UVarea=97.68%. 

Exampfe 32 (General procedure (A)) 
1 0 7-(2-Chloro-benzyl) -8-t1 ,4]diazepan-1 -yl-1 ,3<limethyl-3,7-dihydro-purine-2,6-dione. TFA 




CH, 



HPLC-MS (Method B): nvi= 403; 405; 406; (M+1); R, = 1 .97 min. UVarea= 98.93. 
Example 33 (General procedure (A)) 

7-(2-Bromo-beruyl) -8-[1 ,4]dia2eparv-1-yl-1 ,3-dimethyl-3,7-dihydro-purine-2,6-dione. TFA 

S rO 

15 ^ 

HPLC-MS (Method B): /n/i= 447; 450; {M+1): Rt = 2.09 min. UVarea= 98.51 . 
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Example 34 (General procedure (A)) 

8-[1 ,4]Diazepan-1 -yl-1 ,3-dlmethyl-7-(2-trifluoromethyl-benzyl) -3,7-dlhyclro-purine-2,6- 
dione. TFA 



CH3 

5 HPLC-MS (Method B): m/^ » 437 {M+^ ); R, « 2.20 min. UVarea:::99.50%. 
Example 35 (General procedure (A)) 

8-[1 ,4]Diazepan-1 -yi-1 ,3-dinnethyl-7-(2-nitro-benzyl) -3,7-dihydro-purlne-2,6-diohe. HCI 
Q 

S rO 

CH3 

HPLOMS (Method B): m/z= 437 (M+23); Rt = 2.23 mIn. UV area= 100%. 

10 Example 36 (General procedure (B)) 

3-Benzyl-8-piperazin-1 -yl-7-(2-trifIuoromethyl-benzyl) -3,7-dihydro-purine-2.6-dione. TFA 



^H-NMR (DMSO-C4): ^11,12 (s. 1H); 8,83 (s, 1H); 7,86-7,71 (d, 2H); 7,71-7,45 (m, 2H); 
7,45-7,23 (m, 5 H); 7,08-6,98 (d, 1 H); 5,48 (s, 1H); 5,10 (s, 1H); 3,34-3,01 (m, 4H) 
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Example 37 (General procedure (B)) 

3,7-Dibenzyl-1 -(2-hydroxy-ethyl) -8-piperazin-1 -yl-3,7-dihydro-purine-2,6-dione. TFA 




'H-NMR (DMSO-afe): ^8.86 (s br, 2H); 7.40-7.18 (m, 10H); 5.41 (s. 2H); 5.13 (s, 2H); 3.93 
5 (t^H); 3.45 (t.2H); 3.31 (s br, 4H); 3.19 (s br.4H). 

Example 38 (General procedure (B)) 

3-Ben2yl-7-phenethyl-8-piperazin-1 -yl-3,7-dihydro-purine-2,6-dione. TFA 

& 

'H-NMR (DMSO-dfe): <yi1.1 1 (s. 1H); 8.79 (s br, 2H); 7.40-7.05 (m. 10H); 5.02 (s, 2H); 
1 0 4.30 (t, 2H); 3.09 (s br, 8H); 3.03 (t, 2H). 

Example 39 (General procedure (B)) 

3,7-Dibenzyl-8-[1 ,4]diazepan-1 -yl-3,7-dihydro-purine-2,6-dione. TFA 




^H-NMR (DMSO-cfe): <J7.67-6.92 (m, 10H); 5.42 (s.2H); 5.04 (s, 2H); 3.89-3.35 (m, 5H); 
15 2.96-2.35 (m, 5H); 1 .68 (s, 2H). HPLC-MS m/z=A3^ 
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Example 40 (General procedure (B)) 

7-Ben2yl-8-[1 ,4]diazepan-1 -yl-3-methyl-3,7-dihydro-purine-2,6-dione. TFA 



1 ^ 



^H-NMR (DMSO-cfe): <yi0.89 (s, 1H); 9.19 (s, 2H); 7.46-7.00 (m. 5H) 5.42 (s, 2H) 3.67 (s 
5 br,2H); 3.53-3.40 (m, 2H); 3.32 (s, 3H); 3.23 (s br,2H); 3.14 (s, 2H): 2.00 (m. 2H) HPLC- 
MS/n/z=355 

Example 41 (General procedure (B)) 

3,7-Dibenzyl-8-[1 ,4]diazepan-1 -yl-1 -propyl-3,7-dlhydro-purine-2,6-dlone, TFA 



10 'H-NMR (DMSO-cfe): <y8.67 (s br.2H); 7.45-7.06 (m. 10H); 5.46 (s, 2H) 5.12 (s, 2H) 3.79 
(t,2H); 3.67 (m, 2H); 3.50 (m, 2H); 3.27 (s br,2H) 3.1 6 (s br. 2H); 1 .98 (m, 2H); 1 .52 (m, 
2H); 0.81 (t.3H). 

Example 42 (General procedure (B)) 

3,7-Dlbenzyl-8-[1 ,4]diazepan-1-yl-1-(2-hydroxy-ethyl) -3,7-dihydro-purine-2,6-dione. TFA 



^H-NMR (DMSO-ofe): <58.79 (s. 2H); 7.41-7,22 (m, 8H); 7.20- 7.07 (m, 2H); 5.47 (s, 2H); 
5.12 (s, 2H); 4.00-3.86 (t, 2H); 3.73-3.61 (m. 2 H); 3.54-3.40 (m, 4H) 3.27 (s. 2H); 3,15 (s, 
2H) 1.98 (S.2H) 
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Example 43 (General procedure (B)) 

2-(3,7-Dibenzyl-8-[1 ,4]dia2epan-1 -yl-2,6-dioxo-2,3,6,7-tetrahydro-purin-i-yl) -W,Akiiethyl- 
acetamide 



5 'H-NMR (DMSO-de): 58.67 (s br,2H); 7.41-7.20 (m, 8H); 7.16-7.03 (m, 2H); 5.47 (s, 2H); 
5.13 {s. 2H): 4.64 (s. 2H); 3.69 (s br, 2H); 3.51 (t.2H) 3.44-3.10 (m. 7H); 2.67 (s, 1H); 1.98 
(s br, 2H); 1 .16 (t, 3H) 0.99 (t, 3H) 

Example 44 (General procedure (B)) 

1 ,3,7-Tribenzyl-8-plperazin-1-yl-3,7-dihydro-purine-2,6-dione. TFA 



'H-NMR (DMSO-db): 58.83 (s br. 2H): 7.48-7.16 (m, 15H); 5.40 (s, 2H); 5.14 (s, 2H); 5.02 
(s, 2H); 3.20 (s br, 4H). 

Example 45 (General procedure (B)) 

1 ,3,7-Tribenzyl-8-[1 ,4]diazepan-1-yl-3,7-dihydro-purine-2,6-dione. TFA 



^H-NMR (DMSO-cfe): 58.76 (s br, 2H); 7.58-7.04 (m. 15H): 5.48 (s, 2H) 5.13 (s, 2H); 5.03 
(s. 2H); 3.70 (s br.2H); 3.52 (t,2H); 3.29 (s br. 2H); 3.17 (s br.2H); 1.99 (s br, 2H) 






wo 02/02560 



PCT/DKOl/00467 



82 



Example 46 (General procedure (A)) 

(S) -7-Ben2yl-8-(3-benzyloxymethylpiperazin-1-yl) -1 ,3-dimethyl-3,7-dihycIropurine-2,6- 
dlone 



5 The piperazlne moiety was prepared according to the general procedure for preparation of 
piperazine derivatives. 

^H-NMR (CDCI3): ^7.1-7.45 (m; 5H); 5.35 (s br; 2H); 4.5 (s; 2H); 3.5 (s; 3H); 3.35 (s; 3H); 
3.2-3.0 (m; 3H); 2.7^.1 (m; 5H); 2.25 (s br; 1H). ^^C-NMR (CDCb):/? 156.92; 155.07; 
152.11; 148.12; 138.22; 137.08; 129.16; 128.85; 128.22; 128.19; 128.15; 127.21; 105.35; 
10 73.89; 72.07; 54.65; 53.89; 53.30; 51.41; 49.11; 45.14; 30.14; 28.22. 

Example 47 (General procedure (B)) 

3,7-Dibenzyl-8-piperazin-1 -yl-1 -propyl-3,7-dihydro-purine-2,6-dione. TFA 



^H-NMR (Dl^SO-cfe): ^8.95 (s br, 2H); 7.40-7.20 m, 10 H); 5,40 (s, 2H); 5.13 (s, 2H); 3,79 
15 (t, 2H); 3.32 (m, 4H); 3.20 (m, 4H); 1.50 (sextet, 2H); 0,81 (t, 3H). HPLC-MS (Method C): 
m/2 = 459 (M+1); Ri = 4.62 min 

Example 48 (General procedure (B)) 

3,7-Diben2yl-8-[1 ,4]dlazepan-1 -yl-1 -propyl-3,7-dihydro-purlne-2,6-dione. TFA 






20 HPLC-MS (Method C): /n/z= 473 (M+1); Rt = 4.72 min 
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Example 49 (General procedure (B)) 

3,7-Dibenzyl-8-piperazin-1 -yl-3.7-dihydro-purine-2,6-dione. TFA 




^H-NMR (DMSO-dfe): <yi1.05 (s, 1H); 8.72 (s, br 2H); 7.40-7,20 (m, 10H); 5.37 (s, 2H); 
5 5.07 (s. 2H). HPLC-MS (Method C): /7x/z= 417 (M+1); Rt = 3.69 min 

Example 50 (General procedure (B)) 

3,7-Diben2yi-5-{1 ,4]dia2epan- 1 -yi-3,7-dihydro-purine-2,5-dione. TFA 

xxny 

DMSO d6 d=:10.90 (s, 1H); 8.65 (s br. 2H); 7.40-7.20 (m, 8H); 7.14 (d, 2H); 5.43 (s, 2H); 
10 5.06 (s. 2H); 3.65 (m, 2H); 3.48 {m, 2H); 3.26 (m, 2H); 3.16 (s br. 2H); 1.97 (m. 2H) 
HPLC-MS (Method C): m/z = 431 (M+1 ); Rt = 3.83 min 



Example 51 (General procedure (B)) 

2-(3-Ben2yl-2,6-dioxo-8-piperazin-1-yl-1 -propyl-1 ,2,3,6-tetrahydro-purin-7-ylmethyl) - 
benzonttrile 




^H-NMR (DMSO-cfe): S8.73 (s br, 2H); 7.88 (d, 1H); 7.64 (t, 1H); 7.49 (t, IH); 7.42-7.25 
(m, 5H); 7.15 (d, IH); 5.56 (s, 2H); 3.73 (t, 2H); 1.46 (q, 2H); 0.77 (t, 3H). HPLG-MS 
(Method C): nVz = 484 (M+1); R, = 4.56 min 
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Example 52 (General procedure (B)) 

2-(3-Ben2yl-8-[1 ,4ldiazepan-1 -yl-2,6-cliox6-1 -propyl-1 ,2,3,6-tetrahydro-purin-7-ylmethyl) - 
benzonitrile 



5 ^H-NMR (DMSO-ab): 58.66 (s br, 2H); 7.89 (d, 1H): 7.65 (t, 1H); 7.52 (t. 1H); 7.42-7.10 
(m, 5H); 7.12 (d, 1H); 5.59 (s, 2H); 5.14 (s, 2H); 3.78-3.65 (m, 4H); 3.48 (t, 2H); 3.31 (s br, 
2H); 3.19 (s br, 2H); 2.00 (m 2H); 1.45 (q, 2H); 0.77 (t, 3H). 

Example 53 (General procedure (B)) 

2-(3-Ben2yI-2,6-dioxo-8-piperaan-1 -yI-1 ,2,3,6-tetrahydro-purin-7-ylmethyl) -benzonitrile 



^H-NMR (DMSO-rfa): 511.02 (s, 1H); 8.73 (s br2H); 7.88 (d, 1H); 7.66 (t, 1H); 7.50 (t, H); 
7.40-7.25 (m, 5H); 7.16 (d, 1H); 5.53 (s, 2H); 5.08 (s, 2H); 3.38 (s br, 4H); 3.20*(s br, 4H) 

Example 54 (General procedure (B)) 

2-(3-Benzyl-B-[1 ,4]dfazepan-1 -yl-2,6-dioxo-1 ,2,3,6-tetrahydro-purin-7-ylmethyl) - 
15 benzonitrile 






wo 02/02560 



PCT/DKOl/00467 



85 

^H-NMR (DMSO-dfe): 510.90 (s. 1H); 8.67 (s br, 1H): 7.89 (d. 1H); 7.67 (t, 1H); 7.51 (t, 
1H); 7.44-7.25 (m. 5H): 7.12 (d, 1H); 5.56 (s. 2H); 5.07 (s, 2H); 3.68 (m, 2H); 3.46 (m, 
2H); 3.36 (s br, 2H); 3.19 (s br, 2H); 1.89 (m, 2H). 



Example 55 (General procedure (B)} 
5 3-Benzyl-7-(2-iod(H5enzyl) -8-pipera2in-1-yl-1-propyl-3,7-dihydro-purine-2,6-dione. TFA 

f 



'H-NMR (DMSO-dk): <58.71 (s br, 2H); 7.93 (d 1H); 7.42-7.25 (m, 6H); 7.09 (d, 1H): 6.8 (d. 
1H); 5.28 (s, 2H); 5.17 (s, 2H); a./b (t, iiri); 3.16 (s br 4H); 1.48 (q. 2H); 0.79 (i, 3n). 

Example 56 (General procedure (B)) 
1 0 3-BenzyI-8-(1 ,4]dlazepan-1 -yl-7-(2-iodo-benzyl) -1 -propyl-3,7-dihydro-purine-2,6-dlone. 
TFA 




^H-NMR (DMSO-Gfe): <58.64 (s br. 2H); 7.93 (d, 1 H); 7.44-7.25 (m, 6H): 7.09 (t. 1H); 6.76 
(d, 1H); 5.29 (s, 2H); 5.16 (s, 2H); 3.75 (t. 2H); 3.67 (m, 2H); 3.41 (m, 2H); 3.16 (m, 2H); 
15 1.95 (m, 2H): 1 .49 (q, 2H); 0.80 (t. 3H). HPLC-MS (Method C): m/z=599 (M+l); R, = 4.96 
min 
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Example 57 (General procedure (B)) 

3-Benzyl-7"(2-iodo-benzyl) -8-pipera2in-1 -yl-3,7-dihydro-purine-2,6-dione. TFA 




^H-NMR (DMSO-dfe): .03 (s, 1H); 8.71 (s br, 1H); 7.92 (d, 1H): 7.42-7.28 (m, 6H); 7.08 
5 (d. 1H); 6.81 (d, 1H); 5.26 (s, 2H); 5.10 (s. 2H); 3.15 (s br 4H). 

Example 58 (General procedure (B)) 

3-Benzyl-8-[1 .4]dia2epan-1-yl-7-(2-iodo-benzyl) -3,7-dihydro-purine-2.6-dione. TFA 



^H-NMR (DMSO-cfe): ^10.91 (s. 1H); 8.64 (s br, 2H); 7.93 (d, 1H); 7.44-2.25 (m, 6H); 7.09 
10 (d. 1H); 6.75 (d, 1H); 5.27 (s, 2H); 5.09 (s. 2H); 3.65 (m. 2H); 3.39 (m, 1H); 3.30-3.22 (m, 
3H); 3.1 5 (s br 2H); 1 .94 (m, 2H). 

Example 59 

7-Ben2yl-3-methyl-8-piperazln-1 -yl-1 -propyl-3,7-dlhydro-purine-2,6-dione. TFA 



I 

15 ^H-NMR (DMSO-cfe): ^8.77 (s br 2H); 7.37-7.25 (m. 3H); 7.21 (d, 2H); 5.40 (s, 2H); 3.80 
(t. 2H); 3.21 (s br 4H); 1.53 (q. 2H): 0.83 (t, 3H). 
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Example 60 (General procedure (B)) 

7-Ben2yl-8-[1 ,4]diazepan-1 -yl-3-m6thyl-1 -propyl-3,7-dihydro-purine-2,6-dion6. TFA 



M-NMR (DMSO-cfe): <58-66 (sbr, 2H); 7.40-7.25 (m, 3H); 7.12 (d, 2H); 5.46 (s. 2H); 3.80 
5 (t, 2H); 3.66 (m, 2H); 3.50 (m, 2H); 3.28 (m, 2H); 3. 1 7 (s br, 2H); 1 .99 (m, 2H); 1 .53 (q. 
2H); 0.83 (t, 3H). 

Example 61 (General procedure (B)) 

7-Benzyt-3-methyl-8-pipera2in-1 -yl-3,7-dihydro-purine-2,6-dione. TFA 



10 ^H-NMR (DMSO-db): <5 10.97 (s, 1H); 8.66 (s br) 7.40-7^ (m, 3H); 7.21 (d. 2H); 5.37 (s. 
2H). 

Example 62 (Genered procedure (B)) 

7-Benzyl-8-[1 ,4Jdiazepan-1 -yl-3-methyl-3.7-dihydro-purine-2,6-dione. TFA 



I 

15 ^H-NMR (DMSO-ofe): <yi0.84 (s. 1 H); 8.61 (s br 2H); 7.40-7.25 (m, 3H); 7.13 (d, 2H); 5.43 
(s, 2H): 3.65 (m, 2H): 3.47 (m, 2H); 3.17 (m, 2H): 1.98 (m, 2H). 





CH, 
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Example 63 (Q'^neral procedure (B)) ^ - ' 

2-(3-Methyl-2,6<lioxo-8-piperaztn-.t-yl-1-propyl-1,2,3,64etrahyd - 
benzonttrile 



5 'H-NMR (DMSO-flfe): 36.78 (s br 2H): 7.88 (d, 1 H); 7.63 (t, 1 H); 7.49 (t. 1 H); 7.08 (d. 1 H); 
5.55 (s. 2H): 3.73 (t 2H): 3.22 (s br. 4H); 1.47 (q. 2H): 0.78 (t, 3H). 

Example 64 (General procedure (B)) 

2-(8-[1 ,4]Diazepan-1 -yl-3-m6thyl-2,6-dioxo-1 -propyl-1 ,2,3,6-tetrahydro-purin-7-yimethyl) - 
benzonitrile 



^H-NMR (DMSO-flfe): <y8.66 (s br, 2H); 7.89 (d, 1H); 7.65 (t. 1H); 7.50 (t, 1H); 7.06 (d, 1H); 
5.58 (s, 2H); 3.73 (t, 2H); 3.69 (m, 2H); 3.47 (m. 2H); 3.42 (s, 3H); 3.21 (m, 2H); 2.00 (m, 
2H); 1.48 (sextet, 2H); 0.78 (t, 3H). 

Example 65 (General procedure (B)) 
1 5 2-(8-[1 ,4]Dla2epan-1 -yl-3-methyl-2,6-dioxo-1 ,2,3,6-tetrahydro-purin-7-ylmethyl) - 





benzonitrile 




<H-NMR (DMSO-dfe): <yi0.84 (s. 1H); 8.94 (s br, 1H); 8.69 (s br. 1 H); 7.89 (d, 1H); 7.66 (t, 
1H); 7.50 (t, 1H): 7.06 (d, 1H); 5.56 (s, 2H); 3.68 (m, 2H); 3.46 (m, 2H); 3.42 (s. 3H). 
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Example 66 (General procedure (B)) 

7-(2-lodo-ben2yl) -3-methyl-8-piperazin-1 -yH -propyl-3,7-dihydro-purine-2,6-dione. TFA 



^H-NMR (DMSO-ds): 5S.73 (s br, 2H); 7.92 (d, 1H); 7.33 (t, 1H): 7.07 (t, 1H); 6.70 (d, 1H); 
5 5.28 (s. 2H): 3.75 (t, 2H); 3.44 (s, 3H); 3.17 (s br, 4H); 1.49 (sextet, 2H); 0.80 (t, 3H). 

Examples? (General procedure (B)} 

8-[1 ,4]Diazepan-1-yl-7-(2-iodo-ben2yO -3-methyl-1 -propyl-3,7-dihydro-purine-2,6-dione. 
TFA 



10 ^H-NMR (DMSO-ofe): <58.66 (s br. 2H); 7.93 (d, 1H); 7.35 (t. 1H); 7.08 (t. IH); 6.69 (d, 1H); 
5.30 (s, 2H); 3.75 (t. 2H); 3.43 (s. 3H); 3.28 (m, 2H); 3.17 (m, 2H); 1 .95 (m, 2H); 1 .50 
(sextet, 2H); 0.81 (t, 3H). 

Example 68 (General procedure (B)) 

7-(2-lodo-benzyl) -3-methyl-8-piperazin-1 -yi-3,7-dihydro-purine-2,6-dione. TFA 



^H-NMR (DMSO-cfe): 10.96 (s, IH); 8.72 (s br); 7.72 (d, IH); 7.34 (t. IH); 7.07 (t, IH); 
6.73 (d. IH); 5.26 (s, 2H); 3.15 (m, 4H). 





15 
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Example 69 (General procedure (B)) 

8-[1 ,4]Dia2epan-1-yl-7-(2Hoclo-benzyl) -3-methyl-3,7-ciihydro-purine-2,6-dione. TFA 



^H-NMR (DMSO-cfe): 10.84 (s, 1H); 8.62 (s.br, 2H); 7.93 (d, 1H); 7.36 (t, 1H); 7.08 (t, 
5 1 H); 6.69 (d, 1 H); 5.28 (s, 2H); 3.65 (dm, 2H); 3.39 (m, 2H); 3.36 (s, 3H); 3.1 6 (m. 2H); 
1.94 (m, 2H). 

Example 70 (General procedure (B)) 

3-Ben2yl-8-[1 ,4]dia2epan-1-yH-(3-hydroxy-propyl) -7-(2Hodo-ben2yl) -3,7-dihydro-purine- 
2,6-dione. TFA 



^H-NMR (DMSO-cfe): «5 (Selected peaks) 8.62 (s br. 2H); 7.88 (d, 1H); 7.40-7 J20 (m, 7H); 
7.04 (t, 1 H); 6.71 (d, 1 H); 5.23 (s. 2H); 5.1 0 (s, 2H); 

Example 71 (General procedure (B)) 

3-Ben2yl-8-[1 .4]dia2epan-1 -yH-{2-ethoxy-«thyl) -7-(2-iodo-ben2y[) -3,7-dihydro-purine- 
15 2,6-dione. TFA 



^H-NMR (DMSO-cfe): <5 (Selected peaks) 8.62 (s br. 2H); 7.88 (d, 1H); 7.40-7.20 (m, 7H); 
7.04 (t, 1H): 6.71 (d. 1H); 5.24 (s. 2H); 5.101 (s, 2H); 0.93 (t. 3H). 
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Example 72 (General procedure (BJ) 

7-Benzy!-8-{1 .4]dia2epan-1-yl-3-methyl-1 -X3i3henyl-allyl) -3,7-dihydro-purine-2.6-dione. 
TFA 



5 'H-NMR (DMSO-db): 58.66 (s br, 2H); 7.50-7.20 (m) 7.14 (d, 2H); 6.46 (d, 1 H); 6.27 (dt, 
1H); 5.47 (s. 2H)-. 4.61 (d. 2H): 3.67 (m, 2H); 3.50 (m, 2H); 3.43 (s, 3H); 3.17 (m, 2H); 2.00 
(m, 2H). 

Exampie 73 (Generai prooauure (S)) 

7-Benzyl-8-[1 ,4]diazepan-1-yl-3-m8thyl-1-(3-phenylallyl) -3,7-dihydropurine-2,6-dione. 
10 TFA 



^H-NMR (DMSO-cfe): (58.66 (s br, 2H); 7.50-7.20 (m) 7.14 (d. 2H); 6.46 (d. 1 H); 6,27 (dt, 
1H): 5.47 (S, 2H); 4.61 (d, 2H); 3.67 (m, 2H); 3.50 (m, 2H); 3.43 (s, 3H): 3.17 (m, 2H); 2.00 
(m, 2H). 

15 Example 74 (General procedure (B)) 

7-Benzyl-8-[1 ,41diazepan-1 -yl-3-methyl-1 -(2-oxo-2-phenyl-etiiyl) -3.7Klihydro-purine-2,6- 



I 

CH, 

^H-NMR (DMSO-de): (s br, 2H); 8.05 (d, 2H); 7.71 (t. 1H); 7.58 (t. 2H); 7.40-7.25 
20 (m, 3H); 7.13 (d. 3H) 5.46 (s, 2H); 5.35 (s. 2H); 3.71 (m. 2H): 3.53 (m. 2H); 3.44 (s, 3H); 
3-20 (m, 2H); 2.01 (m, 2H). 





dione. TFA 
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Example 75 (General procedure (B)) 

2-(7-Ben2yl-8-f 1 ,4]cliazepan-1 -yl-3-methyr-2,6-dioxo-2,3,6,7-tetrahydro-purin-1 -yimethyl) - 
benzonitrile 



5 ^H-NMR (DMS0-C4): SB.66 (s br, 2H); 7.81 (d, 1H); 7.61 (t, 1H); 7.44 (t. 1H); 7.40-7.25 
(m, 3H); 7.18 (d, 1H); 7.14 (d, 2H); 5.46 (s, 2H); 5.21 (s, 2H); 3.69 (m, 2H); 3.52 (m, 2H): 
3.42 (s, 3H); 3.20 (m. 2H); 2.00 (m. 2H). 

Example 76 (General procedure (B)) 

(7-Ben2yl-8-[1 ,4]diazepan-1 -yl-3-methyl-2,6-dioxo-2,3,6,7-tetrahydro-purln-1 -yl) - 
10 acetonltrlle 



1 

^H-NMR (DMSO-de): ^^8.66 (s br, 2H); 7.40-7.25 (m. 3H); 5.46 (s. 2H); 4.84 (s. 2H); 3.69 
(m, 2H); 3.52 (m. 2H); 3.44 (s, 3H); 3,17 (m, 2H); 1 .99 (m, 2H). 

Example 77 (General procedure (B)) 
1 5 3-Methyl-7-(2-methy!-thlazol-4-ylmethyl) -BiDiperazin-l -yl-3.7-dihydro-purine-2,6-dione. 





TFA 




CH. 



'H-NMR (DMSO-cfe): 10.99 (s, 1H); 8.88 (s br,2H); 7.31 (s, 1H); 5.36 (s, 2H); 3.42 (m, 
4H); 3.32 (s. 3H); 3.22 (s br,4H); 2.60 (s, 3H) 
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Example 78 (General procedure (B)) 

8-[1 ,4]Diaz6pan-1 -yl-3-methyl-7-(2-methyi-thiazol-4-ylmethyI) -3,7-dihyclro-purine-2,6- 
dione. TFA 



CHs 

5 ^H-NMR (DMSO-4): S^O.ST (s, 1H); 8.88 (s br,2H); 7.21 (s. 1H); 5.41 (s, 2H); 3.73 (m. 
2H); 3.57 (t,2H): 3.31 (s br.4H); 3.23 (S br,2H); 2.61 (s,3H); 2,51 (m, 1H); 2.04 (m. 2H); 
HPLC-MS/n/z = 376 

Example 79 (General procedure (B)) 

3-MethyI-7-(2-oxo-2-phenyl-ethyl) -8-piperazin-1 -yl-3,7-dihydro-purine-2,6-clione. TFA 



HN 
10 

^H-NMR (DMSO-Ofe): (51 1.00 (s, 1H); 9.89 (s br, 2H): 8.07 (d. 2H); 7.74 (t,1H); 7.64 (t,2H); 
5.75 (s, 2H); 3.36 (s. 3H); 3.29 (m. 4H); 3.24 (m, 4H). HPLC-MS m^= 369 

Example 80 (General procedure (B)) 

8-[1 ,4]Dia2epan-1-yl-3-methyl-7-(2-oxo-2-phenyl-ethyl) -3,7-dihydro-parine-2,6-dione. TFA 

15 

'H-NMR (DMSO-ofe): (510.88 (s, 1H); 8.87 (s br, 2H); 8.09-7.60 (m. 5H); 5.80 (s, 2H); 3.67 
(UH): 3.46 (t,2H); 3.34 (s, 3H); 3.21 (t,2H); 2.01 (m, 2H). HPLC-MS m/z=aB3 
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Example 81 (General procedure (B)) 

8-[1 ,4]Dia2epan-1 -yl-3-methyl-7-phenethyl-3,7-dihydro-purine-2.6-clione. TFA 




'H-NMR (DMSO-cfe): (J 10.89 (s. 1 H); 8.87 (s br,2H); 7.29-7.12 (m, 5H); 4.29 (t.2H); 3.54 
5 (m. 2H); 3.42 (t,2H); 3.28 (s, 3H); 3,21 (s br, 2H); 3.00 (t,2H) 2.03 (m, 2H). HPLC-MS m/z 
a 369 

Example 82 (General procedure (B)) 

8-[1 ,4]Diazepan-1-yl-1-(3-hydroxy-proF^) -7-(2-ioclo-ben2yl) -3-methyI-3,7-dihydro-purine- 
2.6-dione. TFA 



HO 

'H-NMR (DMSO-cfe): ^8.72 (s br, 2H); 7.93 (d, 1H); 7,35 (t, 1H); 7.08 (t, 1H); 6.70 (d, 1H); 
5.29 (s, 2H); 3.84 (t. 2H); 3.66 (m, 2H); 3.43 (s, 3H); 3.42-3.33 (m, 4H) 3.27 (m, 2H); 3.15 
(m, 2H); 1.94 (m, 2H); 1.62 (q, 2H); HPLC-MS (Method C): m/z= 539 (M+1); Rt = 3.69 
min 

15 Example 83 (General procedure (B)) 

1 -(3-Hydroxy-propyl) -7-(2-iodo-benzyl) -3-methyl-8-piperazln-1 -yl-3,7-dihydro-purine-2,6- 
dione. TFA 



HO"^ O' 

CH, 



^H-NMR (DMSO-db): i58.80 (s br2H); 7.92 (d, 1H); 7.33 (t, 1H); 7.07 (t. 1H); 6.71 (d. 1H): 
20 5,27 (s, 2H); 3.83 (t. 2H): 3.44 (s, 3H); 3.37 (t, 2H); 3.29 (m, 2H); 3.16 (m, 2H); 1.62 (q. 
2H); HPLC-MS (Method C): m/z= 525 (M+1); R, = 3.53 min 
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Example 84 (General procedure (B)) 

8-[1 ,4]Diazepan-1-yl-1-(2-ethoxy-ethyl) -7"-(2-iodo-ben2yl) -3-methyl-3,7-dihydro-purine- 
2,6-dione. TFA 



5 'H-NMR (DMSO-c/s): SBM (s br 2H); 7.93 (d. 1H); 7.35 (t, 1H); 7.08 (t, 1H): 6.69 (d, 1H); 
5.28 (s, 2H); 3.96 (t, 2H); 3.66 (m. 2H); 3.16 (m, 2H); 3.43 (s, 3H); 1 .01 (t, 3H). HPLC-MS 
(Method C): ATVfe= 553 (M+1); Rt = 4.09 min 

Example 85 (General procedure (B)) 

1 -(2-Ethoxy-ethyl) -7-(2-lodo-ben2yl) -3-methyl-8-piperazin-1 -yl-3,7-dihydro-purlne-2,6- 
10 dione.TFA 



^H-NMR (DMSO-de): SB.BO (s br, 2H); 7.92 (d. 1H); 7.32 (t. 1H); 7.07 (t, 1H); 6.70 (d, 1H); 
5. 27 (s, 2H); 3.96 (t. 1H); 3.48-3.40 (m, 5H); 3.38 (q, 2H); 3.30 (m, 4H); 3.16 (m. 4H); 
1 ,00 (t, 3H). HPLC-MS (Method C): m/z = 539 (M+1 ); Rt = 4.03 min 

15 Example 86 (General procedure (B)) 

8-[1,4]Dia2epan-1-yl-7-(2-iodo-benzyl) -3-methyl-i-(2-phenoxy-ethyl) -3J-dihydro-purine- . 
2,6-dione. TFA 




CH, 





HPLOMS (Method C): m/Sr= 601 (M+1); Rt = 4.73 min 
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Example 87 (General procedure (B)) 

8-[1 ,4]Diazepan-1 -yl-7-(2-iodo-ben2yl) -1 -{2-(2-methoxy-ethoxy) -ethyl]-3-methyl-3,7- 
dihydro-purine-2,6-dione. TFA 



5 ^H-NMR (DMSO-Qfe): ^8.70 (s br, 2H); 7.93 (d. 1H); 7.35 (t, 1H); 7.08 (t. 1H); 6.70 (d. 1H); 
5.29 (s, 2H); 3.96 (t, 2H); 3.66 (m, 2H); {3.52-3.44 (m, 4H); 3.43 (s. 3H); 3.42-3.37 (m, 
2H); 3.36-3.31 (m, 2H); 3.26 (m, 2H); 3.20 (m, 5H); 1.94 (m, 2H). HPLC-MS (Method C): 
m/z= 583 (M+1); Rt = 3.96 min 

Example 88 (General procedure (B)) 
1 0 7-(2-lodo-benzyl) -1 -[2-(2-methoxy-ethoxy) -ethyl]-3-methyl-8-pipera2ln-1 -yl-3,7-dlhydro- 
purine-2,6-dione. TFA 



'H-NMR (DMSO-cfe): S 8.78 (s br, 2H); 7.93 (d, 1H); 7.33 (t, 1H); 7.07 (t, 1H); 6.70 (t, 1H); 
5.27 (s. 2H); 3.96 (t, 2H); 3.52-3.42 (m, 4); 3.44 (s. 3H); 3.38-3.27 (m. 6H); 3.20-3.12 (m. 
15 4H) 3.18 (s. 3H). HPLC-MS (Method C): m/r= 569 (M+1); Rt = 3.86 min 

Example 89 (General procedure (B)) 

8-[1 ,4]Diazepan-1 -yl-1-(3,5-dimethoxy-ben2yl) -7-(2-iodo-ben2yl) -3-methyl-3.7-dihydro- 
purine-2,6-dione. TFA 



20 ^H-NMR (DMSO-Gfe): ^8.70 (s br, 2H); 7.91 (d, 1H); 7.34 (t, 1H); 7.07 (t, 1H); 6.74 (d, 1H);- 
6.34 (m, 1H); 6.32 (m, 2H); 5.30 (s, 2H); 4.91 (s. 2H); 3.69 (m. 2H); 3.66 (s, 6H); 3.44 (s. 
3H); 3.42 (m, 2H); 3.28 (m, 2H); 3.17 (m. 2H); 1.95 (m, 2H). HPLC-MS (Method G): /n/z= 
631 (M+1); Rt = 4.72 min 
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Example 90 (General procedure (B)) 

8-(1 ,4]Diazepan-1-yl-7-(2-ioclo-benzyl) -1-(3-methoxy-benzyJ) -3-mettiyl-3.7-dihydro- 
purine-2,6-dione. TFA 



5 'H-NMR (DMSO-cfe): 458.70 (s br. 2H); 7.93 (d, 1H); 7.35 (t, 1H); 7.18 (t. IH); 7.08 (t. 1H); 
6.80-6.70 (m, 4H); 5.30 (s, 2H); 4.95 (S. 2H); 3.68 (s, 3H); 3.44 (s, 3H); 3.42 (m. 2H): 32S 
(m. 2H); 3.16 (m, 2H)'. 1 .95 (m, 2H). HPLC-MS (Method C): m/z= 601 (M+1); R, = 4.62 
min 



1 0 7-Blphenyl-2-ylmethyl-8-[1 ,4]diazepan-1 -yl-3-methyl-3,7-dihydro-purine-2,6-dione. TFA 



CH, 

'H-NMR (DMSO-Gfe): 510.81 (s, IH); 8.74 (s br, 2H); 7,5-7.22 (m, 9H); 5.35 (s, 2H); 5.53 
(t,2H); 3.29 (s. 3H); 3.26 (m. 2H); 3.15 (s br,2H); 3.06 (S br,2H); 1 .82 (m, 2H) HPLC-MS 
m/i»431 

15 Example 92 (General procedure (B)) 

7-(2-Bromo-bafizyO -8-[1,4]dlazepan-1-yl-3-methyl-3,7-dthydro-purine-2,6-dione, TFA 




Cvamnja Q1 ^Qonora! nroC-5dUre (B)) 





^H-NMR (DMSO-ds): (510.89 (s .1H): 8.8 (s br,2H); 7.74-6.74 (m, 4H); 5.37 (s, 2H); 3.66 
(m. 2H); 3.40 (t,2H); 3.35 (s, 3H): 3.26 (s br,2H); 3.16 (s br, 2H); HPLC-MS nVz= 435 
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Example 93 (General procedure (B)) 

7-(2-Chloro.benzyl) -8-[1 ,4]diazepan-1-yl-^methyl-3.7-dihydro-purine-2,6-crione. TFA 



^H-NMR (DMSO-dfe): 10.88 (s, 1H); 8.83 (s br, 2H); 7.55-7.47 (m, 1H) 7.42-7.25 (m. 2H) 
5 6.87-6.78 (m 1 H): 5.43 (s, 2H); 3.66 (t.2H); 3.41 (t.2H): 3.35 (s, 3H); 3.27 (s br. 2H); 3.16 
(s br,2H); 1.95 (m, 2H). HPLC-MS /n/z= 389 



Example 94 (General procedure (C)) 

7-Benzyi-8-(3,5-dimethyl-piperazln-1-yl) -1,3-dimethyl-3,7-dihydro-purine-2,6-dione . 2HCI 



7-(4-Methoxybenzyl) -l.3-dimethy1-8i3lperazin-1-yI-3,7-dihydropurine-2,6-dlone. TFA 




CH, 



10 




HPLC-MS (Method B): mfz^ 383 (m+1): Rt = 1 .91 min. 



Example 95 (General procedure (A)) 




1 5 HPLC-MS (Method C) m/z= 384 (M+1 ); Rt = 1 .24 rriin. 
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Example 96 (General procedure (A)) 

{1,3-Dimethyl-23-dioxo-«-pjpera2ln-1-yl*t,2,3,6-tetrahydropurin-7-yl) -phenylacetfc add 
methyl ester. TFA 



5 HPLOMS (Method C): m/z= 413 (M+1); Rt = 1 .31 min. 
Example 97 (General procedure (A)) 

7-{5-Chloro-2-nitrobenzyl) -1 ,3-dlmethyl-8-plperazln-1-yl-3,7-dlhydropurine-2,6-dlone. TFA 

0" 



HPLC-MS (Method C): m/z = 434 (M+1); Rt = 2.53 min. Purity = 100 % (ELS) 

10 Example 98 (General procedure (A)) 

4-(1 ,3-Dimethyl-2.6-dioxo-8-pipera2rn-1 -yH ,2,3,6-tetrahydropurin-7-ylmethyl) benzonitrile, 
TFA 
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Example 99 (General procedure (A)) 

7-(4-Methanesulfonylben2yl) -1 ,3-dimethyl-8-piperazin-1 -yl-3,7-dihydropurine-2,6-dfone, 
TFA 



i 

XXK> 



CH3 

5 HPLC-MS (Method C) n^z 433 (M+1 ); Rt = 1 .05 min. 



Example 100 (General procedure (A)) 

7-(2-Fluoro-6-nitrobenzyl) -1 ,3-dimethyl-8-piperazin-1 -yl-3,7-dlhydropurine-2,6--dtone. TFA 




HPLC-MS (Method C) m/z=^ 418 (M+1); 1.22 min. 

10 Example 101 (General procedure (A)) 

7-(4-Benzyloxybenzy() -1 ,3"dimethyl-8-plperazin-1-yl-3,7-dihydropurine-2,6-dione. TFA 




HPLC-MS (Method C) m/z^ 461 (M+1 ); Rt « 1 .82 min. 



Example 102 (General procedure (A)) 

15 7-(2,4-Dichloroben2yl) -1,3-dimethyl-8-piperazin-1-yl-3,7-dihydropurine-2,6-dione. TFA 
civ 



1 rO-" 

CH, 



HPLC-MS (Method C) m/z = 425 (M+2); Rt = 1 .57 min. (Chlorine isotope signal) 
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Example 103 (General procedure (A)) 

1 ,3-Dimethyi-8-pjperazin-1 -yl-7-(4-trifluoramethylben2yl) -3i7-dIhydropurine-2,6-dione. 
TFA 



5 HPLC-MS (Method C) m/z^ 423 (M+1 ); Rj = 1 .58 min. 
Example 104 (General procedure (A)) 

7-Biphenyl-4-ylmethyl-1 ,3-dimethyl-8-piperazin-1 -yl-3,7-dlhydropurine-2,&<lione. TFA 



in, 

HPLC-MS (Method C) /n/z= 431 (M+1); Rt = 1 .76 min 

10 Example 105 (General procedure (A)) 

3-(1 ,3-Dimethyl-2.6-dioxo-8-piperazin-1-yl-1 ,2,3,6-tetrahydropurin-7-ylmethy!) benzoic 
acid methyl ester. TFA 



F 






HPLC-MS (Method C) m/z= 413 (M+1); Ri = 1 .33 min. 
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Example 106 (General procedure (A)) 

4-(l ,3-Dimethyl-2,6-dioxo-8-plpera2in-1 -yl-1 ,2,3,6-tQtrahydropurin-7-ylm6thyl) benzoic 
acid methyl ester. TFA 




5 HPLC-MS (Method C) m/z=4\3 (M+1); R, = 1.31 mln. 



Example 107 (General procedure (A)) 

7-Biphenyl-2-ylmethyl-1 ,3-dimethyl-8-piperaan-1 -yl-3,7-dihydropurine-2,6-dfone. TFA 




HPLC-MS (Method C) /7i^2 = 431 (M+1 ); R, = 1 .55 min. 

10 Example 108 (General procedure (A)) 

7-(4-tert-ButylbenzyO -1,3-d!methyl-8-pipera2in-1-yl-3,7-dlhydropurine-2,6-cfione. TFA 

^ PHj 



HPLC-MS (Method C) /n/2= 41 1 (M+1); Ri = 1 .78 min. 

Example 109 (General procedure (A)) 
1 5 1 ,3-Dimethyi-8-piperazin-1 -yl-7-(4-trif iuoromethoxybenzyl) -3,7-dihydropurine-2,6-dione. 
TFA 



H,C. 

0' 



CH, 

HPLG-MS (Method C) /n/z= 439 (M+1); Rt = 1 .65 min. 
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Example 110 (General procedure (A)) 

7-(3.4-DichJoroben2yi) -1 ,3-dirnethyl-8-pipera2in-1-yl-3,7-dihydropurine-2,6-dione. TFA 



HPLC-MS (Method C) fn/2= 424 (M+1); Rt = 2.87 min. Purity 98% (ELS) 

5 Example 111 (General procedure (A)) 

1 .3-Dimethyl-8-piperazin-1-yl-7-(4-[1 ,2,3]thiadia2ol-4-yIbenzyl) -3,7<lihydropurine-2,6- 
dione. TFA 



HPLC-MS (Method C) /n/z= 439 (M+1); Rt = 2.47 mIn. Purity 80% (ELS) 

10 Example 112 (General procedure (A)) 

4-(1 ,3-Dimethy|.2,6-dioxo-8-piperazin-1 -yl-1 ,2,3.6-tetrahydropurin-7-ylmethyl) -3- 
methoxybenzoic acid methyl ester. TFA 



I 

CH, 

HPLC-MS (Method C) /7»fe= 443 (M+1); R, = 2.50 min. Purity >99 % (ELS). 

15 Example 113 (General procedure (A)) 

7-Cyclohexyimethyi-1 .S-dimethyl-S-piperazin-l -yI-3,7-diliydro-purine-2,6-dione. TFA 







4h, 



HPLC-MS (Metliod B): m/z= 361 (M+1); R, = 2.15 min. 
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Example 114 (General procedure (C)) 

7-Benzyl-8-(2,5-diaza-bicyclo[2.2.1 lhept-2"-yl) -1 ,3-dlmethyl-3,7-dihydro-purine-2.6-dione. 
TFA 



5 HPLC-MS (Method B): m/z = 367; Rt = 1 .76 min. TIC area 1 00% 
Example 115 (General procedure (A)) 

8-(6-Ben2yl-[1 ,4]dia2epan-1-yl) -7-(2-iodo-benzyl) -1 .3-dimethyl-3,7-dihydro-purlne-2,6- 
dione. TFA 



10 HPLOMS (Method B): m/z= 585 (M+1); Rt = 2,87 min; purity-50% 
Example 116 (General procedure (A)) 

(S) -7-Benzyl-8-(3-hydroxymethylpiperazin-1 -yl) -1 ,3-<limethyl-3,7-dihydropurine-2,6- 
dlone 



1 5 The piperazine moiety was prepared according to the general procedure for preparation of 
piperazlne derivatives. 

MeOH-d4; d= 7.1-7.4 (m; 5H); 5,4 (d; 2H); 3.5 (s; 3H); 3.45 (m; 2H); 3.25 (s; 3H); 2.9-3.2 
(m; 3H); 2.0 (m; 1H); 1 .2 (s bn 3H). HPLC-MS (Method B): m/z^ 385 (M+1); Rt ^ 1.65 
min. 
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Example 117 (General procedure (C)) 

8-[1 ,4]Diazepan-1 -yl-1 ,3-dimethyl-7-(2-ox6-2-pyrro!idin-1 -yl-ethyl) -3.7-dihydro-purine-2,6- 
dione 



5 HPLC-MS (Method B): m/z^ 390; Rt = 2.93 min + 0.43 min; 43 + 56% 
Example 118 (General procedure (C)) 

7-(2-lodo-benzyl)-1 ,3-dimethyl-8-(6-pyridin-2-ylmethyl-[1 ,4]diazepan-1 -yl)-3,7-dihydro- 
purine-2,6-dione. TFA 



NMR (CDCI3): S 8.9 (s br. 2H); 8.65 (d. 1H); 8.2 (t, 1H); 7.85 (d, 1H); 7.15 (t, 1H); 7.5 
(d, 1H); 7.3 (t, 1H); 7.0 (t, 1H); 6.75 (d, 1H); 5.45 (s, 2H); 3.05-3.8 (m. 3H); 3.5 (s, 3H); 3.3 
(s, 4H); 2.8-3.25 (m, 7H). HPLC-MS (Method B): m/z = 586 (M+1); Rt = 2.25 min; Purity 
15 (UV) = 97%. 

Example 119 (General procedure (A)) 

7-(2-Bromo-ben2yl)-1 ,3-dimethyl-8-(6-pyridin-2-ylmethyl-[1 ,4]dia2epan-1 -yl)-3.7-dihydro- 
purine-2,6-dione 
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HPLC-MS (Method B): nVz = 538 & 541 (M+l ; M+2); Rt = 1 .94 min 



5 Example 120 (General procedure (D)) 

(S) 7-Benzyl-8-(3-benzyl-piperazin-1 -yl)-1 ,3-dimethyl-3,7-dihydro-purine-2,6-dione 



'H-NMR (CDCIa): S7.2M.m. lOH); 5.32(m, 2H); 3.52{s, 3H); 3.1 1 (m. 1 1 H); 2.68(m, 2H). 
HPLC-MS (Method B): m/z= 445 (M+1), 354, 263; Rt = 4.13 

10 Example 121 (General procedure (D)) 

7-Benzyl-1,3-dimethyl-8-(3-phenethyl-pipera2ln-1-yl)-3,7-dihydro-purine-2,6-dione 



'H-NMR (DMSO-cfe): (f7.25(m, 10H); 5.41(s, 2H); 3.30(m. 15H); 1.88(m, 2H). HPLC-MS 
(Method B): /n/z=481(M+Na), 459/460(M+1): Ri = 2.52 mIn. 

15 Example 122 (General procedure (D)) 

(R)-7-Benzyl-8-(3-benzylpiperazin-1-yl)-1,3-dimethyl-3,7-dihydropurine-2,6-dione 



'H-NMR (CDCI3): (y7.24(m, 10H); 5.34(m, 2H); 3.55(s, 3H); 3.34(m, 5H); 2.78(m, 7H): 
1.70(s, 1H). HPLC-MS (Method B): /7i^z=445/446(M+1), 468(M+Na): Rt = 2,56 min. 
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Example 123 (General procedure (D)) 

7-Benzyl-8-(3-(2-hydroxy-benzyl)-pipera2ih-1-yl)-1,3-dimethyl-37-dihyd 
dione 




HO 



5 ^H-NMR (MeOH-*): ^7.28(m. 3H); 7,1 1 (m, 4H); 6.81 (m, 2H); 5.43(m, 2H); 3.70(m. 1 H); 
3.31 (m, 14H); 2.88(s, 2H). HPLOMS (Method B): fn/2=s 461/462(m+1); 483(M+Na); R, = 
2,409 

Example 124 (General procedure (D)) 

f -Ljci i<.jfi~i/~^vP'*\c-~iiic?LiiwA;r-~uc;iK.jriy--|yijpdCL£jif- i-yiy i ,vJ-HJfi i icu lyi-xj^t "uii lyui v/~}Jui ii icc,u~ 

10 dione 




H,C-0 



^H-NMR (CDCI3): <f 7.22(m, 7H); 6.87(m, 2H); 5.32(m, 2H); 3,83(s, 3H); 3.54{s, 3H); 
3.33(m, 5H); 2.79(m, 7H); 1.87(s, IH) HPLC-MS (Method B): /n/z = 475,476,477 (M+1); Rt 
= 2.57 

15 Example 125 (General procedure (D)) 

(R) 7-Benzyl-8-(3-(4-methoxy-benzyl)-piperazln-1 -yl)1 ,3-dim6thy!-3,7-dihydro-purine-2,6- 
dione 




^H-NMR (GDCI3): <y7.25(m, 5H); 7.08(m, 2H); 6.84(m, 2H); 5.34(m, 2H); 3.80(s, 3H); 
20 3.55(s, 3H); 3.38(s, 3H); 3.29(m, 2H); 2.8B(m, 5H); 2.52(m, 2H); 1.64(s, IH) HPLC-MS 
(Method B): /n/2=497(M+1), 475/476/477(M+1); Rt=2,36amin 
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Example 126 (General procedure (D)) 
{R)-7-Ben2yl-8-(3-{44iydroxy-benzyl>-piperazin-1 -yl)-1 ,3Klm^ 
dione 



5 ^H-NMR (DMSO-cfe): ^9.38(s, 1H); 8.86(s. 2H); 7.29(m, 3H); 7.13(m, 2H); oe.98(m, 2H); 
6.72(m, 2H); 6.36(m, 2H); 3.09(m, 15H) HPLC-MS (Method B): m/z 943(2M+Na), 
461/462(M+1);Rt=: 2.017 

Example 127 (General procedure (D)) 

(R)-7-Benzyl-1 ,3-dimethyl-B-(3-(4-nitro-benzyl)-piperazin-1-yl)-3J-dihydro-purin 
10 dione 



'H-NMR (CDCI3): SBM{m, 2H); 7.30(m. 7H)i 5.34(s, 2H); 3.55(s, 3H); 3.00(m, 12H) 
HPLC-MS (Method B): f7y2 = 490/491 (M+1); Rt = 2.522 



Example 128 (General procedure (D)) 

(R)-7-Ben2yl-8-(3-(4-fIuoro45enzyl)iDiperazin-1 -yl)-1 ,3-dimethyl-37<fi^^^ 
dione 



20 ^H-NMR (CDCI3): ^7.32(m, 2H); 7.08(m, 7H); 5.34(m, 2H); 3,55(m, 3H); 2.93(m, 12H) 
HPLC-MS (Method B): m/z=:947(2M+Na). 485(M+Na), 463/464{M+1) Ri = 2,35 min 





o" 



15 
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Example 129 (General procedure (D)) 

(R)-4-(4.(7-Benzyl-1,3Hjimethyl-2,6-dioxo-"2,3,674etrahydro-1H-purin-8-^^^ 
ylmethyl)-benzonitrile 




5 ^H-NMR (CDCI3): (y7.61(m, 2H); 7.26{m, 7H); 5.34(s, 2H); 3.53(s. 3H); 3.28(m, 5H); 
2.83(m, 7H) 

HPLC-MS (Method B): mfz = 492(M+Na), 470/471 {M+1 ); Rt = 2.334 



Example 130 (General procedure (D)) 

lU (ri)-D-\o-(0"Deii/>yi-pijJoitujiri-yi;- i,»3njiHiciiiyi-fc,u-uiwAw-i,fc,\^ - 

ylmethyl)-nicotinonitrile 




^H-NMR (CDCI3): 58.67(m, 1H); 7.88(m, 1H); 7.22(m, 6H); 5,40(s, 2H); 3.55(m, 3H); 
3.33(m, 5H); 2.85(m, 7H) HPLC-MS (Method B): m/z = 963(2M+Na), 471/472(M+1); Ri = 
15 1.791 mln. 



Example 131 (General procedure (D)) 

(R)-7-Benryl-1 ,3-dimethyl-8-(3-thia2ol-4-yimethyl-piperazin-1-yl)-3J-dihydro-purine-2,B- 
dione 




20 'H-NMR (CDCI3): 8-77(m, 1 H); 7.26(m, 5H); 7.02(m, 1 H); 5.35(m. 2H); 3.54(s, 3H); 
2.74(m, 12H) HPLC-MS (Method B): m/z = 452/453(M+1) R, = 2.220 min. 
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Example 132 (General procedure (D)) 

{R)-2-[1 .3-Dirnethyl-2,6Klioxo-8-(34hiophen-2-ylrnethyl-piperazin-1 -yl)-1 ,2,3,6-tetrahydro- 
purin-7-ylmethyl]-ben2onitrile 




5 ^H-NMR (CDCIg): ^7.70(s, 1H); 7.55(s. 1H): 7.40(s, 1H); 7.13(s. 2H); 6,88(8, 3H); 5.56(s, 
2H); 3.58(s, 3H); 2.96(m, 12H) HPLC-MS (Method B): Rettid=2.40 min. /n/z = 
4B9(M+Na). 476/477(M+1) 

By use of the general methods described above, the following compounds can 
furthermore be made: 



Example 133 

7-Ben2yl-8-[1 ,4]diazepan-1 -yl-3-methyl-1 - 
(tetrahydro-furan-2-ylmethyl)-3,7-dihydro- 
purine-2,6-dione 



Example 135 

7-Benzyl-8-[1 ,4]diazepan-1 -yl-3-methyl-1 - 

(5-methyl-hexyl)-3,7-dlhydro-purine-2,6- 

dione 

n, 

'nh 



H.C^CH. ^ 



Example 134 

7-Ben2yl-1 -(2-K?yclohexyI-ethyl)-8- 

[1 ,4]dia2epan-1 -yl-3-methyl-3,7-dihydro- 

purine-2,6-dione 




Example 136 

7-Benzyl-8-[1 ,4]diazepan-t-yl-3-methyl-1 - 

(3-methyl-butyl)-3,7-dihydro-purine-2,6- 

dlone 

CH, 
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Example 137 

7-Benzyl-8-[1 ,4]diazepan-1 -yl-1 -(2-ethoxy- 

ethyl)-3-methyl-3,7-dihydro-purine-2,6- 

dione 




Example 139 

7-(2-lodo-ben2yl)-3-methyl-8-piperazin-1-yl- 
1-(tetrahydro-furan-2-yImethyl)-3,7-dihydro- 
purine-2,6-dione 




Example 141 

7-(2-lodo-benzyl)-3-methyI-&-piperazin-1-yl- 
1 -(tetrahydro-pyran-2-ylmethyl)-3,7- 
dfhydro-purine-2,6<lione 




iH, 

Example 143 

8-[1 ,4]Dia2epan-1 -yl-7-{2-iodo-benzyl)-1 -(2- 

methoxy-ethyl)-3-methyl-3,7-clihydro- 

purine-2,6-dione 




! 
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8-[1 ,4]Diazepan-1 -yl-7-{2-iodo-ben2yi)-3- 

methyl-1-(tetrahydro-furan-2-ylmethyl)-3.7- 

dihydro-purine-2,6-dione 




Example 140 

8-[1 ,4]Diazepan-1 -yl-7-(2-lodo-benzyO-3- 
methyl- 1 -(tetrahydro-pyran-2-ylmethyl)-3,7- 
dihydro-purine-2,6-dione 




Example 142 

7-{2'lodo-benzyl)-3-methyl-1-(2-phenoxy- 
ethyl)-8-piperazin-1-yl-3,7-dihydro-purine- 
2,6'-dione 




Example 144 

7-(2-lodo-benzyl)-1-(2-methoxy-ethyO-3- 

methyl-8-pipera2in-1-yl-3,7-clihydro-purine- 

2,6-dione 
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Example 145 

1 -(2-Benzyloxy-ethyl)-8-[1 ,4]diazepan-1 -yP- 

7-(2-iodo-benzyl)-3-methyl-3,7-cfihydro- 

purine-2,6-dione 




Example 147 

1-(3,5-Dimethoxy-benzyl)-7-{2-iodo- 

benzyl)-3-methyl-8-piperazin-1-yl-3,7- 

dihydro-purine-2,6-dion0 



Example 149 

8-[1 ,4]Dia2epan-1 -yI-7-(2-iodo-benzyl)-3- 
methyH-(3-trifluoromethoxy-benzyl)-3.7- 
dihydro-purine-2,6-dione 




Example 151 

8-[1 ,4]Diazepan-1 -yM -(2-hydroxy-propyl)- 

7-(2-iodo-benzyl)-3-methy!-3,7<iihydro- 

purine-2,6-dione 




Example 146 

1-(2-Benzyloxy-ethyl)-7-(2-iodo-ben2yl)-3- 

methyl-8-piperazin-1-yl-3,7-dihydro-purlne- 

2,6-dlone 




A3 



Example 148 

7-(2-lodo-ben2yl)-1-{3-methoxy-benzyI)-3- 
methyl-8-plperazin-1-yl-3,7-dihydro-purine- 
2,6-dione 




Example 150 

7-(2-lodo-benzyl)-3-methyl-8-pipera2in- 1 -yl- 

1-(3-trifluoromethoxy-benzyl)-3,7-dihydro- 

purine-2,6-dione 




Example 152 

8-[1 ,4]Dia2epan-1 -yM -(2,2-diethoxy-ethyl)- 

7-(2HOdo-bea2yl)-3-methyl-3,7-dihydro- 

purlne-2,6-dione 
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Example 153 

8-[1 ,4]Diazepan-1 -yl-1 -(2.2-dimethoxy- 

ethy1)-7-(2-iodo-benzyl)-3-methyl-3.7- 
dihydro-purine-2,6-dione 



r9i 



Example 155 

1 -(2-[1 ,3]Dioxolan-2-yl-ethyO-7-{2-iodo- 
ben2yl)-3-methyl-8-pipera2in-1 -yl-3,7- 
dihydro-puiine-2,6-dione 



CH, 

Example 157 

8-{1 ,4]Diazepan-1-yM-(2-^1 ,3]dioxan-2-yI- 

ethyl)-7-{2Hodo-benzyl)-3-methyl-3,7- 

dihydro-purine-2,6-dione 



CH, 

Example 159 

8-(1 ,4]Diazepan-1 -yl-1-(2,3-dihydroxy- 
propyl)-7-{2-iodo-benzyl)-3-methyl-3,7- 
dihydro-purine-2,6-dione 



A3 




Example 154 

8-[1 ,4]Dia2epan-1-yl-1-(2-[1 ,3]dioxoIan-2-yi- 

ethyl)-7-{2-iodo-benzyl)-3-methyi-3,7- 

dihydropurine-2,6-dione 




Example 156 

1-[1 ,3]Dioxolan-2-ylmethyl-7-(2-iodo- 
benzyl)-3-methyl-8-piperazin-1 -yl-3,7- 
dihydro-purine-2,6-dione 



Example 158 

1 -(2-[1 ,3]Dioxan-2-yl-ethyl)-7-(2-iodo 
benzyl)-3-methyl-8-piperazin-1-ylr3,7- 
dihydro-purine-2,6-dione 




Example 160 

1-(2,3-Dihydroxy-propyi)-7-(2-iodo-benzyl)- 

3-methyl-8-piperazin-i-yl-3,7-dihydro- 

purine-2,6-dione 




wo 02/02560 



PCT/DKOl/00467 



114 



Example 161 

8-[1 ,4]Dia2epan-1 -yl-1 -(3-hydroxy-2- 

m6thyl-propyl)-7-(2^odo-benzyl)-3-methyl- 

3,7-dihydro-purine-2,6-cltons 



Example 163 

a-[1 ,4]Dia2epan-1 -yl-7-(2Hodo-benzyi)-3" 

methyl-1-[3-(tetrahydro-pyran-2-yloxy)- 

propyO-3.7-dihydro-purine-2,6-dione 



6 



A3 



Example 165 

7-Ben2yl-8-[1 ,4]diazepan-1 -yl-1-(3-hydroxy- 

propyl)-3-methyl-3,7-dihydropurine-2,6- 

dione 



6h, 



Example 162 

1 -(3-Hydroxy-2-methyl-propyf)-7-(2-iodo- 
benzyl)-3-methyl-8-pJpera2in-1 -yl-3,7- 
dihydro-purine-2,6-dione 



i4 



A3 



Example 164 

8-[1 .4]Diazepan-1 -yl-1 -(2-fluoro-ethyl)-7-(2- 

iodo-benzyl)-3-methyl-3,7-dihydro-purine- 

2,6-dione 



A3 



Example 166 

7-Biphenyl-2-yImethy!-8-[1 ,4]dla2epan-1 -yl- 
3-methyl-3,7-dihydro-purine-2»6-dion0 
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CLAIMS 
1 . A compound of formula I 




n and m is one or two independently; 

10 is 0=0; C=S; Ci-CaalkyI; Caalkenyl; Caalkynyl ; C3-C7 cycloalkyi; C3-C7 

cycloheteroalkyi; aryl; aryl-CrCa alkyi; heteroaryl; iieteroaryJ-Ci-Ca alkyl. wherein each 
alkyi, alkenyl, cycloalkyi, cycloheteroalkyi, aryl, aryl-d-Ca alkyl, heteroaryl, or heteroaryl- 
C1-C3 alkyl is optionally substituted with one or more independently; 

15 Is H; CrCr alkyl; Cz-C? alkenyl; CrCj alkynyl; C3-C7 cycloalkyi; C3-C7 cycloheteroalkyi; 
aryl; aryl-Ci-Cs alkyl; heteroaryf-Ci-Cg alkyl; heteroaryl; cyano; halogen; hydroxy, nitro; - 
SH; -SR^; -SOR^; -SOaR^; carboxy; -CO2R*; -C0N{R^)2; Ci"Cio alkyloxy; C2-C10 
alkenytoxy; Cz-Cio alkynyloxy, aryloxy; heteroaryloxy, wherein each alkyi;alkenyl, alkynyl, 
cycloalkyi, cycloheteroalkyi, aryl, aryl-Ci-Cs alkyl, heteroaryl, heteroaryl-GrCs alkyl, 

20 alkyloxy; alkenyloxy; alkynyloxy, aryloxy, or heteroaryloxy is optionally substituted with 
one or more R"*^ independently; 

R^ is H; C,-Cio alkyl; C2-C10 alkenyl; C2-C10 alkynyl; C3-C7 cycloalkyi; C3-C7 
cycloheteroalkyi; aryl; aryl-Ci-Cs alkyl; heteroaryl-GrCs alkyl; heteroaryl; C,-C,oalkyl-0- 
25 Ci-CsalkyI; carboxy; cyano; nitro; halogen; hydroxy; wherein each alkyl, alkenyl, alkynyl, 
cycloalkyi, cycloheteroalkyi, aryl, aryl-Ci-Cs alkyl, heteroaryl-CrCa alkyl, heteroaryl, or 
alkyl-O-alkyI is optionally substituted with one or more R^^ independently; two R^ attached 
to the same carbon atom may form a spiro system; 
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R^^ and R^^ are independently CfCio alkyi; CrCioalkenyl; C2-Cioalkynyl; C3-C7 
cycloalkyi; C3-C7 cycloheteroalkyi; aryl; heleroaryl; cyano; halogen; hydroxy, nitro; 
trifluormethyl; N(R^^)2; =0; =S; d-do alkyloxy; C2-C10 alkenyloxy; C2-C10 alkynyloxy; 
5 aryloxy; heteroaryloxy, wherein each alkyI, alkenyl, aikynyi, cycloalkyi, cycloheteroalkyi, 
aryl, heteroaryl, alkyloxy; alkenyloxy; alkynyloxy, aryloxy, or heteroaryloxy Is optionally 
substituted with one or more R^ independently; two Reattached to the same carbon atom 
may fomi a spiroheterocycllc system, preferably hydantolne; thiohydantolne; oxazolidine- 
2,5-dlone; 

10 

R^ is H; C1-C10 alkyI; C2-C10 alkenyl; Cg-Cioalkynyl; C3-C7 cycloalkyi; C3-C7 
cycloheteroalkyi; aryl; aryl-Ci-Cs alkyI; heteroaryl; heteroaryl-Ci-Cs alkyI , wherein each 
alkyI, alkenyl, alkynyl, cycloalkyi, cycloheteroalkyi, aryl, aryl alkyI, heteroaryl, or heteroaryl 
alkyI is optionally substituted witii one or more R^^ independently; 

15 

R^ is H; C1-C10 alkyI; C2-C,o alkenyl; C2-C10 alkynyl; C3-C7 cycloalkyi; C3-C7 
cycloheteroalkyi; aryl; heteroaryl, wherein each each alkyI, alkenyl, alkynyl, cycloalkyi, 
cycloheteroalkyi, aryl, or heteroaryl is optionally substituted with one or more R^^ 
independently; 

20 

R^ is H; CrCio alkyI; C2-C10 alkenyl; C2-C10 alkynyl; C3-C7 cycloalkyi; C3-C7 
cycloheteroalkyi; aryl; heteroaryl, wherein each each alkyI, alkenyl. alkynyl, cycloalkyi, 
cycloheteroalkyi, aryl, or heteroaryl is optionally substituted with one or more R^^ 
Independently; 

25 . 

R^ R^^ R^^ and R^® are independently H; nitro; -OCHs; cyano; halogen; -OH; -SH; -SCH3; 

P? is H; halogen; C1-C10 alkyI or aryl, wherein alkyI or aryl Is optionally substituted with 
one or more R^^ independently 

30 

R^° is H; halogen; 

or, R^ and R^° may be connected to form a cyclopropyl ring; 
35 R^^ Is H; C^'C^Q alkyI or aryl; 
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or a salt thereof with a pharmaceutically abceptable add or base; 

with the exception of the following compounds; 
5 1 ,3-dimethyl-7-(2-oxo-propyl) -8-pipera2ln-1-yl-3,7<lihydro-purine-2,6-dione, 

1,3,1 •,3*,r-pentamethyl-8-pipera2in-1 -yl-3,7,3',7'-tetrahydro-7,8 -methanediyl-bis-purine- 
2,6-dione, 

3,4,5-trimethoxy'ben2oic acid 2-(1 ,3-dimethyl-2,6-dtoxo-8-piperazin-1 -yl-1 ,2.3,6- 
tetrahydro-purin-7-yt) -ethyl ester, 
1 0 7-[2-Hydroxy-3-(4-m€thoxy-phenoxy) -propyl]-3-methyl-8-pipera2in-1 -yl-3.7-dihydro- 
purine-2,6-dione, 

7-[2-hydroxy-2-(4-nitro-phenyl) -ethyr|-3-methyl-8-piperazin-1-yl-3,7,a,9-tetrahydro-purine- 
2,6-dione, 

7-Benzyl-3-methyl-8-piperazin-1-yl-3,7-dihydro-purine-2,6-dione, 
15 7-(4-Chloro-benz>^) -3-methyl-8-plperazin-1-yl-37-dihydro-purine-2.6-dione. 
7-(2-Ch[oro-ben2yO -3-methyl-8-pipera2in-1 -yl-3,7-dihydro-purlne-2,6-dione, 
7-Ethyl-3-methy1-8-piperazin-1-y}-3,7-dJhydro-purin6-2,6-d)one, 
3-Methyl-8-piperazin-1 -yi-1 ,7-dipropyl-3,7-dihydro-purine-2,6-dione, 
3-Methyl-7-(3-methyl-buty() -8-p}perazin"1 -yl-3,7-dihydro-purine-2,6-dione, 
20 7-Butyl-3-methyl-8-piperazin-1 -yI-3,7-dihydro-purine-2,6-dione, 

3-Methyl-7-(3-phenyl-propyl) -8'p(pera2in-1-yl-3,7-dihydr6-purine-2,6-dione, 
7-But-2-eny!-3-methyl"8-piperazin-1-yI-3,7-dihydro-purine-2,6-dione, 
7-{3-Chloro-but-2-enyl) -3-methyl-8-piperazin-1-yl-3,7-dihydro-purine-2,6-dlona, 
7-Heptyl-3"methyl-8-plpera2in-1-yl-3.7-dihydro>purine-2,6-dione, 
25 3-Methyl-7-(1-phenyl-ethyl) -8iDipera2in-1-yl-3.7-dlhydro-purine-2,6-dione, 
3-Methyl-7-(3-methyl-benzyI) -8-plperazJn-1 -yl-3,7-dihydro-purine-2,6-dlone, 
3-Methyl-7-propyl-8-piperazin-1 -yl-3,7-djhydro-purine-2,e-dione, and 
3-Methyl-7'pentyl-8-pipera2in-1-yl-3,7-dihydro-purine-2,6-dione. 



30 2. A compound of formula I 
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I 

wherein 

n and m is one or two independently; 
5 with the proviso that if n is 2 then m Is also 2; 

is C=0; C=S; CrCaalkyl; Caalkenyf; Caalkynyl ; CrCy cycloalkyi; CrCr 
cycloheteroalkyi; aryl; aryl-Ci-Ca alkyi; heteroaryl; heteroaryl-Cn-Ca alkyi, wherein each 
alkyi, alkenyl, cycloalkyi, cycloheteroalkyi, aryl, aryl-Ci-Cs alkyi, heteroaryl, or heteroaryi- 
1 0 C1-C3 alkyi is optionally substituted with one or more independently; 

is H; C1-C7 alkyi; C2-C7 alkenyl; Ca-Cyalkynyl; C3-C7 cycloalkyi; C3-C7 cycloheteroalkyi; 
aryl; aryl-Ci-C3 alkyi; heteroaryl-Ci-Ca alkyi; heteroaryl; cyano; halogen; hydroxy, nitro; - 
SH; -SR^; -SOR^; -SOaR^; carboxy; -COgR^; -C0N(R^)2; CrCio alkyloxy; C2-C10 
1 5 alkenyloxy; CrCio alkynyloxy, aryloxy; heteroaryloxy, wherein each alkyi, alkenyl, alkynyi, 
cycloalkyi, cycloheteroalkyi, aryl, aryl-Ci-Ca alkyi. heteroaryl, heteroaryl-d-Ca alkyi, 
alkyloxy; alkenyloxy; alkynyloxy, aryloxy, or heteroaryloxy is optionally substituted with 
one or more R''^ independent!)^ 

20 R^ is H; C1-C10 alkyi; CrCio alkenyl; C2-C10 alkynyi; CrCy cycloalkyi; C3-C7 

cycloheteroalkyi; aryl; aryl-Ci-Ca alkyi; heteroaryl-Ci-Ca alkyi; heteroaryl; Ci-Cioalkyl-O- 
Ci-Csalkyl; carboxy; cyano; nitro; halogen; hydroxy; wherein each alkyi, alkenyl, alkynyi, 
cycloalkyi, cycloheteroalkyi, aryl, aryl-Ci-Ca alkyi, heteroaryl-CrCs alkyi, heteroaryl, or 
alkyl-O-alkyI is optionally substituted with one or more R^^ independently; two Reattached 

25 to the same carbon atom may iom a spiro system; 

R'*, R^\ R^^ and R^^ are independently C1-C10 alkyi; CrCio alkenyl; Cg-do alkynyi; C3-C7 
cycloalkyi; C3-C7 cycloheteroalkyi; aryl; heteroaryl; cyano; halogen; hydroxy, nitro; 
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trifluormethyl; N(R^^)2; =0; =S; d-Cio alkyloxy; C2-C10 alkenyloxy; Cg-Cto aJkynyloxy; 
aryloxy; heteroaryloxy, wherein each alkyi; alkenyl, alkynyl, cycloalkyi, cycloheteroaikyi, 
aryl, heteroaryl, alkyloxy; alkenyloxy; alkynytoxy. aryloxy, or heteroaryloxy is optionally 
substituted vwth one or more independently; two Reattached to the same carbon atom 
5 may form a spiroheterocyclic system, preferably hydantoine; thiohydantoine; oxazolidine- 
2,5-dione; 

R^ is H; C1-C10 alkyi; C2-C10 alkenyl; C2-C10 alkynyl; C3-C7 cycloalkyi; C3-C7 
cycloheteroaikyi; aryl; aryl-d-Cs alkyi; heteroaryl; heteroaryl-CrCs alkyi , wherein each 
10 alkyl, aikenyl, alkynyl, cycloalkyi. cycloheteroaikyi, aryl. aryl alkyi. heteroaryl. or heteroaryl 
alkyi is optionally substituted with one or more R^* independently; 

R^ is H; C1-C10 alkyl; Cz-Cio alkenyl; C2-C10 alkynyl; C3-C7 cycloalkyi; C3-C7 
cycloheteroaikyi; aryl; heteroaryl. wherein each each alkyl, alkenyl. alkynyl. cycloalkyi, 
1 5 cycloheteroaikyi, aiyl, or heteroaryl is optionally substituted with one or more 
independently; 

R^ is H; C1-C10 alkyl; C2-C10 alkenyl; CrCioalkynyl; C3-C7 cycloalkyi; C3-C7 
cycloheteroaikyi; aryl; heteroaryl, wherein each each alkyl, alkenyl. alkynyl, cycloalkyi, 
20 cycloheteroaikyi, aryl, or heteroaryl is optionally substituted vwth one or more R^® 
independently; 

PP, R^^ R^^ and R^® are independently H; nitro; -OCH3; cyano; halogen; -OH; -SH; -SCH3; 
25 R^ is H; halogen; Ct-Cio alkyl optionally substituted with one or more R^^ independently 
R'^s H; halogen; 

or, R^ and R^^ may be connected to form a cyclopropyl ring; 

30 

R^^ is H; C1-C10 alkyl or aryl; 

or a salt thereof with a phamiaceutically acceptable acid or base; 



35 
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3. A compound of formula I 




wherein 

n and m is one or two independently; 

10 RMs C=0; C=S; Ci-CaalkyI; Caalkenyl; Czalkynyl ; C3-C7 cycloalkyi; C3-C7 

cycloheteroalkyi; aryf; aryl-CrCa alkyi; heteroaryl; heteroaryl-CrCa alkyi, wherein each 
alkyi, alkenyl, cycloalkyi, cycloheteroalkyi, aryl, aryl-Ci-Ca aikyi, heteroaryl, or heteroaryl- 
C1-C3 alkyi is optionally substituted with one or more R"* independently; 

15 is H; C1-C7 alkyi; C2-C7 alkenyf; Ca-Cralkynyl; QrCy cycloalkyi; Ca-C? cycloheteroalkyi; 
aryl; aryl-Ci-Ca alkyi; heteroaryl-Ci-Ca alkyi; heteroaryl; cyano; halogen; hydroxy, nltro; - 
SH; -SR®; -SOR^; -SOgR^; carboxy; -CO2R*; -CONCR^fe C1-C10 alkyioxy; CrCio 
alkenyloxy; CrCio alkynyloxy, aryloxy; heteraaryloxy, wherein each alkyl.^kenyl, alkynyi, 
cycloalkyi, cycloheteroalkyi, aryl, aryl-CrCs alkyi. heteroaryl, heteroaryl-OrCs alkyi, 

20 alkylo)y; alkenyloxy; alkynyloxy. aryloxy, or heteroaryloxy is optionally substituted with 
one or more independently; 

R^ is C1-C10 alkyi; C2-C10 alkenyl; C2-C10 alkynyi; C3-C7 cycloalkyi; C3-C7 cycloheteroalkyi; 
aryl; aryl-d-Cs alkyi; heteroaryl-Ci-Ca alkyi; heteroaryl; Ci-Cioalkyl-OCrCsalkyI; carboxy; 
25 cyano; nitro; halogen; hydroxy; wherein each alkyi, alkenyl, alkynyi, cycloalkyi, 

cycloheteroalkyi, aryl, aryl-Ci-Ca alkyi, heteroaryl-CrCa alkyi, heteroaryl, or alkyl-O-alkyI 
fs optionally substituted with one or more R^^ independentiy; two Reattached to the same 
carbon atom may form a spiro system; 
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R^ and R^^ are independently d-Cio alkyi; C2-C10 alkenyl; Cg-Cioalkynyl; C3-C7 

cycloalkyl; C3-C7 cydoheteroalkyl; aryl; heteroaryl; cyano; halogen; hydroxy, nitro; 
trifluormethyl; N(R^^)2; =0; =S; C1-C10 aJkyloxy; C2-C10 alkenyloxy; C2-C10 alkynyloxy; 
5 aryloxy; heteroaryioxy, wherein each alkyI, alkenyl, alkynyl, cycloalkyl, cycloheteroalkyi, 
aryl, heteroaryl, alkyloxy; alkenyloxy; alkynyloxy, aryloxy, or heteroaryioxy is optionally 
substituted with one or more R® independently, two R'* attached to the same carbon atom 
may form a spiroheterocyclic system, preferably hydantoine; thiohydantoine; oxazolidlne-. 
2,5-dione; 

10 

is H; C1-C10 alkyl; C2-C10 alkenyl; C2-C10 alkynyl; C3-C7 cycloalkyl; C3-C7 
cycloheteroalkyi; aryl; aryl-Ci-Cs alkyl; heteroaryl; heteroaryl-Ci-Cg alkyl , wherein each 
^iir^w^tA rs\/Mry<3\\nA mioirNho+arrkaiin/i an/I nn/l alln/l hfitfirnarvl. or heteroarvl 

alkyl is optionally substituted with one or more R^* independently; 

15 

R^ is H; C1-C10 alkyl; C2-C10 alkenyl; C2-C10 alkynyl; C3-C7 cycloalkyl; C3-C7 
cycloheteroalkyi; aryl; heteroaryl, wherein each each alkyl, alkenyl, alkynyl, cycloalkyl, 
cycloheteroalkyi, aryl, or heteroaryl is optionally substituted with one or more R^^ 
independently; 

20 

R^ is H; CrCio alkyl; CrCio alkenyl; CrCto alkynyl; C3-C7 cycloalkyl; QrCz 
cycloheteroalkyi; aryl; heteroaryl, wherein each each alkyl, alkenyl, alkynyl, cycloalkyl, 
cycloheteroalkyi, aryl, or heteroaryl Is optionally substituted with one or more R^® 
independently; 

25 

R®, R^*. R^^ and R^® are independently H; nitro; -OCH3; cyano; halogen; -OH; -SH; -SCH3; 
R® is H; halogen; C1-C10 alkyl optionally substituted with one or more R^^ independently 
30 R^° is H; halogen; 

or, P? and R^° may be connected to fomn a cyclopropyl ring; 
R^^ is H; C1-C10 alkyl or aryl; 

35 
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or a salt thereof with a pharmaceutically acceptable acid or base; 

4. A compound according to any one of the claims 1 to 3 wherein is C=0; Ci-Caallq^l; 
Caaikenyl; Cgalkynyl ; C3-C7 cycloalkyi; Cs-Cycycloheteroallcyl; aiyl; or heteroaryi. wherein 

5 each alkyi, alkenyl, cycloalkyi, cycloheteroalkyl, aryi, or heteroaryi is optionally substituted 
with one or more R* Independently. 

5. A compound according to claim 4 wherein R' is C=0; CrCzalkyI; C3-C7 cycloalkyi; aryl; 
or heteroaryi, wherein each alkyI, cycloalkyi, aryl, or heteroaryi is optionally substituted 

10 with one or more R^ independently, 

6. A compound according to claim 5 wherein R^ Is C=0 or aryl optionally substituted with 
one or more R"^ independently. 

15 7. A compound according to claim 6 wherein R^ is aryl optionally substituted wrtii one or 
more R^ independently. 

8. A compound according to claim 7 wherein R^ is aryl. 
20 9. A compound according to claim 8 wherein R^ is phenyl. 

10. A compound according to any one of the claims 1 to 9 wherein R^ Is H; C1-C7 alkyl; 
C2-C7 alkenyl; CrC^alkynyl; CrCy cycloalkyi; C3-C7 cycloheteroalkyl; aryl; heteroaryi; 
cyano; halogen; hydroxy, nitro; -SH; -SR'; -SOR^- -SOgR^; -COgR^; C1-C10 alkyloxy; C2-C10 

25 alkenyloxy; C2-C10 alkynyloxy, wherein each alkyl, alkenyl, alkynyl, cycloalkyi, 
cycloheteroalkyl, aryl, heteroaryi, alkyloxy. alkenyloxy, or alkynyloxy is optionally 
substituted with one or more R" independently. 

11 . A compound according to claim 1 0 wherein R^ is H; C1-C7 alkyl; C3-C7 

30 cycloheteroalkyl; aryl; cyano; halogen; nitro; -SR^; -SOzR^; -COaR^; or Crdo alkyloxy; 
wherein each alkyl, cycloheteroalkyl, aryl, or alkyloxy is optionally substituted with one or 
more R^^ independentiy. 



12. A compound according to claim 1 1 wherein R^ is H; d-Cy alkyl; C3-C7 
35 cycloheteroalkyl; aryl; cyano; halogen; -COeR^; or C1-C10 alkyloxy; wherein each alkyl, 
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cycloheteroalkyi, aryl, or alkyloxy is optionally substituted with one or more R^^ 
independently. 

13. A compound according to claim 12 wher^n is H; C1-C7 alkyi; cyano; halogen; or 
5 d-Cio alkyloxy; wherein each alkyl or alkyloxy is optionally substituted witii one or more 

R^^ independently- 

14. A compound according to claim 13 wherein 1^ is H; cyano or halogen. 
10 15. A compound according to claim 1 4 wherein R^ is H. 

16. a compound according to any one of the claims 1, 2 and 4 to 15 wherein R® is H; Cr 
C10 alkyl; C2-C10 alkenyl; Cg-Cioalkynyl; C3-C7 cycloalkyi; aryl; Ci-Cioalkyl-O-Ci-CsalkyI; 
cyano; nitro; halogen; hydroxy; wherein each alkyl, alkenyl, alkynyl, cycloalkyi, aryl, or 

1 5 alkyl-O-alkyt is optionally substituted with one or more R^^ Independentiy; two R^ attached 
to the same carbon atom may form a spiro system. 

17. A compound according to claim 16 wherein R^ is H; C^-C^o alkyl; Ci-CioalkylO-Cr 
Csalkyi; hydroxy; wherein alkyl, or alkyl-O-alkyI is optionally substituted with one or more 

20 R^^ independently; two R^ attached to the same carbon atom may form a spiro system. 

18. A compound according to claim 17 wherein R^ is H or Ci-Cto alkyl optionally 
substituted with one or more R^^ independently; two Reattached to the same carbon atom 
may form a spiro system. 

25 

19. A compound according to claim 18 wherein R^ is H or C1-C10 alkyl. 

20. A compound according to claim 19 wherein R^ is methyl, ethyl, or isopropyl. 

30 21 . A compound according to claim 1 9 wherein R^ is H. 

22. A compound according to claim 3 wherein R^ is C1-C10 alkyl; C2-C10 alkenyl; C2-C10 
alkynyl; C3-C7 cycloalkyi; aryl; Ci-Cioalkyl-O-Ci-CsalkyI; cyano; nitro; halogen; hydroxy; 
wherein each alkyl, alkenyl, alkynyl, cycloalkyi, aryl, or alkyl-OalkyI is optionally 
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substituted with one or more R^^ independently; two Reattached to the same carbon atom 
may form a spiro system. 

23. A compound according to claim 22 wherein R^ is Ci-Cio alkyi; Ci-Cioalkyl-0-Cr 

5 CsalkyI; hydroxy; wherein alkyi, or aJkyl-O-alkyI is optionally substituted with one or more 
R^^ independently; two R^ attached to the same carbon atom may form a spiro system. 

24. A compound according to claim 23 wherein R^ is Ci-Cio alkyi optionally substituted 
with one or more R^^ independently; two Reattached to the same carbon atom may form a 

1 0 spiro system. 

25. A compound according to claim 24 wherein R^ is C1-C10 alkyi. 

26. A compound according to cl^m 30 wherein PP is methyl, ethyl, or isopropyl 

15 

27. A compound according to any one of the claims 1 to 26 wherein R"* is CrCio alkyi; Cr 
Cioaikenyl; Ca-Cioalkynyl; C3-C7 cycloalkyl; aryl; heteroaryl; cyano; halogen; hydroxy, 
nitro; wherein each alkyi, alkenyl, alkynyl, cycloalkyl, aryl, or heteroaryl is optionally 
substituted with one or more R^ independentiy. 

20 

28. A compound according to claim 27 wherein R^ is C^C^o alkyi; CrCioalkenyl; or C2-C10 
alkynyl; wherein each alkyi, alkenyl, or alkynyJ is opfionally substituted with one or more 
R^ independently. 

25 29. A compound according to daim 28 wherein R^ is CrCio alkyi optionally substituted 
with one or more R® independently. 

30. A compound according to claim 29 wherein R* is CrCio alkyi. 

30 31 . A compound according to daim 30 wherein R"* is methyl. 

32. A compound according to any one of the claims 1 to 31 wherein R^ is H; Ci-Cio alkyi; 
C2-C10 alkenyl; C2-C10 alkynyl; C3-C7 cycloalkyl; aryl; heteroaryl; wherein each alkyi, 
alkenyl, alkynyl, cycloalkyl, aryl, or heteroaryl is optionally substituted with one or more 
35 R^^ Independently. 
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33. A compound according to claim 32 wh'erein is Ci-Cno alkyi or aryl; wherein each 
alkyl or aryl is optionally substituted with one or more R^^ independently. 

5 34- A compound according to any one of the claims 1 to 33 wherein is H; Ci-Cio alkyl; 
Cz-Cioalkenyl; CrCioalkynyl; C3-C7 cycloalkyi; or aryl; wherein each each alkyl, alkenyl, 
alkynyl, cycloalkyi, or aryl is optionally substituted with one or more R^^ independently. 

35. A compound according to claim 34 wherein R® is H; C1-C10 alkyl; or C2-C10 alkenyl; 
10 wherein each each alkyl or alkenyl is optionally substituted with one or more R''^ 

independently. 

36. A compound according to claim 35 wherein R^ is H or C1-C10 alkyl optionally 
substituted with one or more R^^ independently. 

15 

37. A compound according to claim 36 wherein R® is H. 

38. A compound according to claim 36 wherein R^ is C1-C10 alkyl optionally substituted 
with one or more R^^ independently. 

20 

39. A compound according to claim 38 wherein R® is CrCio alkyl. 

40. A compound according to claim 39 wherein R^ is methyl. 

25 41 . A compound according to any one of the claims 1 to 40 wherein R"^ is.H; C1-C10 alkyl; 
C2-C10 alkenyl; or CrCioalkynyl, wherein each each alkyl, alkenyl, or alkynyl is optionally 
substituted with one or more R^^ independently. 

42. A compound according to claim 41 wherein R^ is C1-C10 alkyl optionally substituted 
30 with one or more R^^ independently. 

43. A compound according to claim 42 wherein R^ is C^•'C^Q alkyl. 

44. A compound according to any one of the claims 1 to 43 wherein R° is -CXJHa. 



35 
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45. A compound according to any one of the claims 1 to 44 wherein is aryl. 

46. A compound according to any one of the claims 1 to 45 wherein R^^ Is Ci-Cio alkyi; 
aryl; cyano; halogen; wherein each alley! or aryl is optionally substituted with one or more 

5 R^ independently. 

47. A compound according to claim 46 wherein R^^ is halogen. 

48. A compound according to any one of the claims 1 to 47 wherein R^^ is Ci-Cio alkyi; 
10 CrCioalkenyl; C2-Cioalkynyl; aryl; heteroaryl; cyano; halogen; hydroxy, nitre; wherein 

each alkyl, alkenyl, alkynyl, aryl, heteroaryl is optionally substituted with one or nruDre R^ 
independently. 

49. A compound according to claim 48 wherein R^^ is aiyl; heteroaryl; or hydroxy; wherein 
15 each aryl and heteroaryl is optionally substituted with one or more R® independently. 

50. A compound according to claim 49 wherein R^^ is phenyl, pyridyl, or pyrrolidinyl. 

51 . A compound according to claim 49 wherein R^^ is hydroxy. 

20 

52. A compound according to any one of the claims 1 to 51 wherein R^^ is halogen.. 

53. A compound that fulfils all of the following three criteria: 
25 1 - Contains the structural element of Formula III 




111 



wherein 



n and m is one or two independently; 
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2. has a molecular weight of 500 daltDns or less; 

3. has a DPP-IV inhibition constant Ki of 500 nM or less 

5 54. A compound according to any one of the preceding claims selected from the following: 
7-Ben2yl-8-(6-hydroxymethy/-[1 .4]d(a2epan-1 -yl) -1 ,3-dimethyl-3,7-dlhydropurlne-2,6- 
dione. 

7-Benzyl-8-(6-hydroxy-[1 ,4]diazepan-1-yl) -1 .3-dimethyl-3,7-dihydropurine-2,6-dione 
7-Benzyl-8-(3-hyclroxymethyl-[1 ,4]dia2epan-1-yl) -1 ,3-dimethyl-3,7-dihydropurine-2,6- 
10 dione 

7-BenzyI-1 ,3-dimethyl-8-piperazin-1 -yl-3,7-dihydropurine-2,6-dione 

1 ,3-Dimethyi-7-(4-methylbenzyl) -S-piperazin-l -yl-3,7<'<hydropurine-2.6-dione 

3- (1 ,3-Dimethyl-2,6-dioxo-8-piperazin-1 -yl-1 ,2,3,6-tetrahydropurin-7-ylmethyl) benzonitrlle 
2-(1 ,3-Dimethyl-2,6-dioxo-8-plpera2in-1-yH ,2,3,6-tetrahydropurin-7-^methy() benzonitrile 

15 1 ,3-Dimethyl-7-(1 -phenylethyl) -8-piperazin-1 -yl-3.7-dihydropurine-2,B-dione 
7-(2-lodoben2yl) -1 ,3-dimethyl-B-pipera2in-1-yl-3,7-dihydropurine-2,6-dione 
1 ,3-Dimethyl-8-pipera2in-1 -yl-7-(2-trifluoromethylbenzyi) -3.7-dihydropurine-2,6-dione 
1 ,3-Dimethyl-7-naphthalen-1 -ylmethyl-8-piperazin-1-yl-3,7-dihydropurine-2,6-dione 
1,3-Dimethyi-7-naphthalen-2-yImethyl-8-piperazin-1-yl-3,7-dihydropurine-2,6-dione 

20 7-(3-Bromobenzyl) -1 ,3-dimethyl-8-piperazin-1 -yl-3,7-dihydropurine-2,6~dione 
7-Benzyl-8-(3-isopropylpiperazin-1 -yl) -1 ,3-dimethyl-3,7-dihydropurine-2,6-dione 

7- Ben2yl-8-[1 ,4]dlazepan-1 -yl-1 ,3-dimethyl-3,7'dihydro-purine-2.6-dione 

1 ,3-Dimethy[-7-(2-oxo-2-pyrrolidin-1 -yl-ethyl) -S-piperazin-l -yi-3,7-dihydro-purine-2,&- 
dione 

25 2-(8-[1 ,4]Dlazepan-1-yl-1 ,3-dimethyl-2,6-dioxo-1 ,2,3,6-tetrahydro-purin-7-=ylmethyl) - 
benzonitrile 

8- [1 ,4]Dia2epan-1-yl-7-(2-iodo-benzyl) -1 ,3-dimethyl-3,7-dihydro-purine-2,6-dione 
7-(2-Dif luoromethoxy-benzyl) -1 ,3-dlmethyl-8-piperazfn-1 -yl-3,7-dlhydro-purine-2,6-dione 
7-(2,3-Dimethoxy-benzyl) -1 ,3-dimethyl-8-piperadn-1 -yl-3,7-dihydro-purine-2,6-dione 

30 1 ,3-Dimethyl-8-piperazin-1 -yl-7-(2-trifluoromethoxy-benzyl) -3,7-dihydro-purine-2,6-dlone 
1 ,3-Dimethyl-8-piperazln-1 -yl-7-{2-trifluoromethylsulfanyl-benzyl) -3,7-dihydro-purine-2.6- 
dione 

4- (1 ,3-Dimethyl-2,6-dioxo-8-piperazin-1 -yl-1 ,2,3,6-tetrahydro-purin-7-yl) -butyronitrile 
R) -7-Benzyl-8-(3-isopropylpiperazin-1-yl) -1 ,3-dimethyl-3,7<iihydropurine-2,6-dione 

35 S) -7-Benzyl-8-(3-isopropylpiperazin-1 -yl) -1 ,3-dlmethyl-3,7-dihydropurine-2,6-dione 
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7-Benzyl-8-{6.9-diazaspiro[4.5]dec-9-yl) -1 ,3-dimethyl-3,7-dihydropurine-2,6-dione 

7- Benzyl-8-(piperazin-3-spiro-3'-bicyclo[2,2,1]heptane-1 -yl) -1 ,3-dimethyl-37- 
dihydropurine-2,6-dione 

841 .4]Diazepan-1 -yl-7-(2-methoxy-benzyl) -1 ,3-dimethyl-3,7-dihydro-purine-2,6-dione 
5 8-[1 ,4]Diazepan-1 -yl-1 ,3-dinnethyl-7-naphthalen-1 -ylmethy!-3,7-dihydro-purine-2,6-dione 

8- [1 ,41Diazepan-1-yl-7-(2-fluoro-benzyl) -1 ,3-dimeihyl-3,7-dihydro-purine-2,6-dione 
8-[1 ,4]Dlazepan-1-yl-1 ,3-dimethyl-7-{2-methyl-benzy!) -3.7-dihydro-purine-2,6-dione 
7-(2-Chloro-ben2yl) -8-[1 ,4]dia2epan-1 -yl-1 ,3-dimethyl-3,7-dihydro-purinB-2,6-dione 

7- (2-Bromo-benzyl) -8-[1 ,4]diazepan-1 -yl-1 ,3-dimethyl-3,7-dihydro-pur(ne-2,5-dione 

1 0 8-[1 ,41Diazepan-1 -yl-1 ,3-dimethyl-7-(2-trifluoromethyl-benryl) -37-dihyclro-purine-2,6- 
dione 

8- [1 ,4]Diazepan-1-yl-1 .3-dimethyl-7-(2-nitro-benzyI) -3,7-dihydro-purine-2,6-dione 
3-Benzyl-8-piperazin-1 -yl-7-(24rifluoromethyl-benzyl) -3,7-dihydro-puri 
37-DibenzyM -(2-hydroxy-ethyl) -8-piperazin-1 -yl-3J-dihydro-purine-2.6-dione 

1 5 3-Benzyl-7-phenethyl-8-piperazin-1 -yl-3,7-dlhydro-purine-2,6-dione 
3,7-Dibenzyl-8-[1 ,4]dia2epan-1 -yl-3.7"dihydro-purine-2,6-dione 
7-Benzyl-8-[1 ,4]diazepan-1 -yl-3-methyl-3,7-dihydropurine-2,6-dione 
3,7-Dibenzyl-8-[1 ,4]diazepan-1 -yl-1 -propyl-3,7-dihydro-purine-2,6-dtone 
3,7-Dibenzyl-8-[1 ,4]dia2epan-1 -yi-1 -(2-hydroxy-ethyl) -3,7-dihydro-purine-2,6-dione 

20 2-(3,7-Dibenzyl-8-[1 ,4]dia2epan-1 -yl-2,6-dioxo-2,3,6,7-tetrahydro-purin-1 -yl) -A/,/\/-diethyl- 
acetamide 

1 ,3,7-Tribenzyl-8-piperazin-1 -yl-3,7-dihydrO'purine-2,6-dion6 
1 ,3,7-Tribenzyl-8-[1 ,4]diazepan-1-yI-3,7-dihydro-purine-2,6-dione 
(S) -7-Ben2yl-8-(3-benzyloxymethylpiperazin-1-yl) -1 ,3-dimethyl-3,7-dihydropurine-2,6- 
25 dione 

3.7-Diben2yl-8-pipera2in-1 -yl-1 -propyl-3,7-dIhydro-purine-2,6-dfone 
3,7-Dibenzyl-8-[1 ,4]diazepan-1 -yl-1 -propyl-3,7-dihydro-purine-2,6-dione 
3.7-Dibenzyl-8-pipera2in-1-yl-3,7-dihydro-purine-2,6-dione 
3,7-Dibenzyl-8-[1 ,4]diazepan-1 -yl-3.7-dihydro-purine-2,6-dione 
30 2-(3-B6nzyl-2,6-dioxo-8-piperazin-1 -yl-l -propyI-1 ,2,3,6-tetrahydro-purin-7-ylmethyl) - 
benzonitrile 

2-{3-Benzyl-8-[1 ,4]diazepan-1 -yl-2,6-dioxo-1 -propyl-1 ,2,3,6-tetrahydro-purin-7-ylmethyl) - 
benzonitrile 

2-(3-Benzyl-2.6-dloxo-8-piperazin-1 -yl-1 ,2.3,6-tetrahydro-purin-7-ylmethyl) -benzonitrile 
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2- (3-Benzyl-8-[1 ,4]dia2epan-1 -yl-2,6-clioxc>-1 ,2.3,6-tetrahydro-purin-7"ylmethyi) - 
benzonitrile 

3- Benzyl-7-(2-fodo-benzyI) -8-pipera2in-1 -y!-1 -propyl-3,7-dihydro-purine-2,6-dione 
3-Ben2yl-8-[1 ,4]diazepan-1 -yl-7-(2-iodo-benzyl) -1 -propyl-3,7-dihydrO"purine-2,6-dione 

5 3-Benzyl-7-(2-iodo-benzyl) -8-pipera2in-1-yl-3,7-dihydro-purine-2,6-d5one 
3-Benryl-8-[1 ,4]diazepan-1 -yl-7-(2-iodo-benzyl) -3,7-dihydro-purine-2,6-dione 
7-Benzyl-3-methyl-8"pipera2in-1 -yH -propyl-3.7-dihydro-purine-2,6-dione 
7-Benzyl-8-[1 ,4]diazepan-1 -yl-S-methyM -propyl-3,7-dihydro-purine-2,6-dione 
7-Benzyl-3-methyl-8-piperazin--1-yI-3,7-clihydro-purine-2,6-dione 
1 0 7-Benzyl'8-[1 ,4]diazepan-1 -y[-3-methyl-3,7-dihydro-purine-2.6-dione 

2-(3-Methyl-2,6-dioxo-8-piperazin-1 -yl-1-propyH ,2,3,6-tetrahydro-purin-7-ylmethyl) - 
benzonitrile 

2- (8-[1 ,4]Diazepan-1 -yl-3-methyl-2,6-dioxo-1-propyl-1 ,2,3,6-tetrahydro-purin-7-ylmethyl) - 
benzonitrile 

1 5 2-{8-I1 ,4]Diazepan-1 -yl-3-methyl-2,6-dioxo-1 ,2,3,6-tetrahydro-purin-7-ylmethyl) - 
benzonitrile 

7- (2-lodo-benzyl) -3-methyl-8-plp6razin-1 -yl-1 -propyl-3,7-dihydro-purine-2,6-dione 

8- [1 ,4]Diazepan-1 -yl-7-(2-iodo-benzyl) -3-methyl-1 -propyl-3,7-dihydro-purine-2,6-dione 
7-(2-lodo-benzyl) -3-methyl-8-plpera2Sn-1 -yl-3,7-dihydro-purin6-2,8-d}one 

20 8-[1 ,4]Diazepan-1 -yl-7-(2-iodo-benzyl) -3-methv^-3,7-dihydro-purine-2,6-dtone 

3- Benzyl-8-[1 ,4]diazepan-1-yl-1 -(3-hydroxy-propyl) -7-{2-iodo-ben2yl) -3,7-dlhydra-purine- 
2,6-dione 

3-Benzyl-8-[1 ,4]diazepan-1 -yl-1 -(2-ethoxy-ethyl) -7-(2-lodo-benzyl) -3,7-dihydro-purine- 
2,6-dione 

25 7-Benzyl"8-[1 ,4]diazepan-1 -yl-3-inethyl-1 -(3-phenyl-allyl) -3,7-dihydro-purine-2,6-dione 

7- Benzyl-8-[1 .4]diazepan-1-yl-3-methyl-1 -(2-oxo-2-phenyI-ethyI) -3,7-dJhydro-purlne-2,6- 
dione 

2- (7-Benzyl-8-[1 .4]diazepan-1-yl-3-methyI-2,6-dioxo2,3,e,7"tetrahydro-purin-1 -ylmethyl) - 
benzonitrile 

30 (7-Benzyl-8-[1 ,4]diazepan-1 •yl-3-methyl-2,6-dioxo-2,3.67-tetrahydro-purin-1 -yl) - 
acetonitrile 

3- Methyl-7-(2-methyl-thiazol-4-ylmethyl) -8-piperazin-1-yl-3,7-dihydro-purine-2,6-dione 

8- 11 ,4]Diazepan-1 -yl-3-methyl-7-(2-methyl-thiazol-4-ylmethyI) -3,7-dihydro-purine-2,6- 
dione 

35 3-Methyi-7-(2-oxo-2-phenyl-ethyl) -8-piperazln-1 -y[-3.7-dihydro-purine-2,6"dione 
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8-[1 ,4]Dia2epan-1 -yl-3-methyl-7-(2-oxo-2-phenyl-ethyl) -3,7-dihydro-purine-2,6-dione 

8-[1 ,4]Dlazepan-1 -yl-3-methyl-7-phenethyr-3,7-clihyclro-purine-2,6-clione 

8-[1 ,4]Diazepan-1 -yl-1 -(3-hydroxy-propyl) -7-(2-}odobenzyl) -3-methyl-3,7-clihyclro-purine- 

2,6-dione 

5 1 -(3-Hydroxy-propyI) -7-(2-iodo-benzyl) -3-methyl-8-pipera2in-1 -yl-3,7-dihydro-purine-2.6- 
dione 

8-[1 ,4]Diazepan-1-yl-1-(2-ethoxy-ethyl) -7-(2-iodo-benzyl) -3-methyl-3,7-dihydro-purine- 
2.6-dione 

1 -(2-Ethoxy-ethyI) -7-{2-iodo-benzyl) -3-methyl-8-piperazin-1-yl-3,7-d!hydro-purine-2,6- 
10 dione 

8-[1 ,4]Dia2epan-1 -yl-7-(2-iodo-ben2yl) -3-methyl-1 -(2-phenoxy-ethyl) -3,7-dihydro-purine- 
2,6-dione 

8-[1 ,4]Diazepan-1 -yl-7-(2-iodo-ben2yl) -H2-(2-methoxy-ethoxy) -ethyl]-3-methyl-3,7- 
dihydro-purine-2,6-dione 
15 7-(2-lodo-benzyl) -1-[2-(2-methoxy-ethoxy) -ethyl]-3-methyl-8-piperazin-1-yl-3,7-dihydro- 

purine-2,6-dione 

8-[1 .4]Diazepan-1-yl-1-(3p5-dimethoxy-ben2yl) -7-(2-iodo-benzyl) -3-methyl-3,7-dihydrO' 
purine-2,6-dione 

8-[1 ,4]Diazepan-1-yl-7-{2-iodo-benzyl) -1-(3-methoxy-ben2yl) -3-methyI-3,7-dihydro- 

20 purine-2,6-dione 

7-Blphenyl-2-yImethyl-841,4]diazepan-1-yl-3-methyl-3,7-dihydro-purine^^^ 
7-{2-Bromo-benzyl) -8-[1 ,4]diazepan-1 -yl-3-m8thyl-3,7-dihydro-purine-2,6<lione 
7-(2-Chloro-benzyl) -8-[1 ,4]diaz0pan-1 -yl-3-methyl-3,7-clihydro-purine-2,6-dione 
7-Ben2yl-8-(3,5-dimethyl-piperazIn-.1 -yl) -1 .3-dimethyl-3,7-dihydro-purine-2,6-dlone 

25 7-(4-Methoxyben2yl) -1 ,3-dimethyl-8-pip0ra2in-1 -yl-3,7-dihydropurine-2,6^ione 

(1 ,3-Dimethyl-2,6-dioxo-8-piperazin-1 -yH ,2,3,6-tetrahydropurin-7-yl) -phenylacetic acid 
methyl ester 

7-(5-Chloro-2-nitroben2yl) -1 ,3-dimethyl-8-piperazin-1 -yl-3,7<lihydropurine-2,6-dione 
4-(1 ,3-Dimethyl-2,6-dioxo-8-piperazin-1 -yH ,2,3,6-tetrahydropurin-7-ylmethyl) benzonitrile 

30 7-(4-Methan8Sulfonylbenzyl) -1 ,3-dimethyl-8-piperazin-1 -yl-3,7-dihydropurine-2,6-dione 
7-(2-Fluoro-6-nitrobenzyl) -1 ,3-dimethyl-8-piperazin-1 -yl-3,7-dihydropurine-2,6-dione 
7-(4-Benzyloxybenzyl) -1 ,3-dimethyI-8-piperazin-1 -yl-3,7-dihydropurlne-2,6-dione 
7-(2,4-Dichlorobenzyl) -1 ,3-dimethyl-8-piperazin-1 -yl-3,7-dihydropurine-2,6-dione 
1 ,3-Dimethyl-8-pipera2in-1 -yl-7-{4-trif luoromethylbenzyl) -3,7-dihydropurine-2,6-dJone 

35 7-BiphenyI-4-ylmethyl-1 ,3-dImethyl-8-piperazin-1 -yl-3.7-dihydropurine-2,6-dione 
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3- (1 ,3-Dimethyl-2,6-dioxo-8-piperazin-1-yH ,2.3,6-tetrahydropurin-7-ylmethyl) benzoic 
add methyl ester 

4- (1 ,3-Dimethyl-2,6-dioxo-8-pipera2in-1 -yl-1 ,2,3,6-tetrahydropurin-7-yImethyl) benzoic 
acid methyl ester 

5 7-Biphenyl-2-ylmethy[-1 ,3-dimethyl-8-piperazin-1 -yl-3,7-dihydropurine-2,6-dione 
7-{4-tert-BLrtylbenzyl) -1 ,3-dimethyl-8-pipera2in-1-yl-3,7-dihydropurine-2,6-dione 
1 ,3-DimethyI-8-piperazin-1 -yl-7-(4-trifluoromethoxybenzyl) -3,7-dihydropurine-2,6-dione 
7-(3.4-Dichlorobenzyl) -1 ,3-dimethyl-8-piperazin-1 -yl-3,7-dihydropurine-2,6-dione 
1 ,3-Dimethyl-8-pipera2in-1 -yl-7-(4-[1^,3]thiadiazol-4-ylbenzyl) -3.7-dihydropurine-2,6- 
10 dione 

4-(1 ,3-Dimethyi-2,6-dioxo-8-piperazin-1-yl-1 ,2,3,6-tetrahydropurin-7-ylmethyI) -3- 
methoxybenzoic acid methyl ester 

7-Cyclohexylmethyl-1,3HJimethyl-8-piperazin-1-yl-3,7-dihydro-purine-2,6-dione 

7- Benzyl-8-(2,5-diaza-bicyclo[2.2. 1 ]hept-2-yl) -1 ,3-dimethyl-3,7-dihydro-purine-2,6-dione 
1 5 8-(6-Ben2yl-[1 .4]diazepan-1 -yO -7-(2-lodo-benzyl) -1 ,3-dimethyl-3.7-dihydro-purine-2,6- 

dione 

(S) -7-Benzyl-8-(3-hydroxymethylpipera2in-1-yl) -1 ,3-dimethyl-3,7-dfhydropurine-2,6-dione 

8- [1 ,4]Dia2epan-1 -yl-1 .3-dimethyl-7-(2-oxo-2-pynrolidln-1 -yl-ethyl) -3,7-dihydro-purine-2,6- 
dione 

20 7-(2-lodo-ben2yl)-1 .3-dimethyl-8-(6-pyridin-2-ylmethyl-[1 ,4]diazepan-1 -yl)-3.7-dihydro- 
pur[ne-2,6-dione 

7-(2-Bromo-benzyl)-1 ,3-dimethyl-8-(6-pyridln-2-ylmethyl-[1 ,4]diazepan-1 -yl)-3,7-dihydro- 
purine-2,6-dione 

(S) 7-Benzyl-8-(3-benzyl-piperazin-1 -yl)-1 ,3-dimethyl-3.7-dlhydro-purine-2,6-dione 
25 7-BenzyH ,3-dimethyI-8-(3-phenethyl-piperazln-1 -yl)-3,7-dihydro-purine-2,6-dione 
{R)-7-Benzyl-8-(3-benzylpiperazjn-1-yl)-1,3-dlmethyl-3,7-dihydropurine-2,6^ 
7-Benzyl-8-(3-(2-hydroxy-benzyJ)-piperazln-1-yl)-1 ,3-dimethyl-3,7-dlhydro-purin6-2,6- 
dione 

7-Benzyl-8-(3-(2-methoxy-ben2yl)-plpera2in-1-yl)1,3<limethy!-37-dihydro-purine-2,6- 
30 dione 

(R) 7-Benzyl-8-(3-(4-methoxy-benzyl)-piperazin-1 -yl)1 ,3-dimethyl-3,7-dihydro-purine-2.6- 

dione 

(R)-7-Benzyl-8-(3-(4-hydroxy-benzyi)-piperazin-1-yl)-1,3-dimethy!-37-dihyd 
dione 
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(R)-7-Ben2yl-1 ,3-dimethyl-8-(3-(4-nitro4>enzyl)-pipera2in-1 -yl)-37-d 
dione 

(R)-7-Benzyl-8-(3-(4-fluoro-ben2yl>-piperazin-1-yl)-1 ,3-dimethyl-3,7-dihydro-purine-2,6- 

dione 

5 (R)-4-(4-(7-Benzyl-1 ,3-dimethyl-2,6-dioxo-2,3,6,7-tetrahydro-1 H-purin-8-yl)-pipera2jn-2- 
ylmethyl)-benzonitrile 

(R)-6-(8-(3-Benzyl-plperazin-1 -y!)-1 ,3-dimethyI-2,6"dioxo-1 ,2,3,6-tetrahydro-purin-7- 
ylmethyl)-nicotinonitrilG 

(R)-7-Ben2yl-1 ,3-rfimethyl-8-(3-thiazol-4"ylmethyl-pipera2in-1 -y^ 
10 dione 

(R)-2-[1 ,3-Dimethyl^2,6-dioxo-8-(3-thfophen-2-ylmethyl-piperazin-1 -yl)-1 ,2,3,6-tetrahydro- 
purin-7-ylmethyl]-benzonItril© 

7-Benzyl-8-[1 ,4]diazepan-1 -yl-3-methyl-1 -(tetrahydro-f uran-2'ylmethyl)-3.7-dihydro- 
purine-2,6<iione 

1 5 7-Benzyl-1 -(2-cyclohexyl-ethyl)-8-[1 ,4]dia2epan-1 -yl-3-methyl-3,7-dihydro-purine-2,6- 
dione 

7-Benzyl-8-[1 ,4]diazepan-1 -yl-3-methyl-1 -(5-methyl-hexyl)-3,7-dihydro-purine-2,6-dione 
7-Benzyl-8-[1 ,4]diazepan-1 -yl-3-methyl-1 -(3-methyl-butyl)-3,7-dihydro-purine-2,6-dione 
7-Benzyl-8-[1 ,4]dlazepan-1 -yH '■(2-ethoxy-ethyl)-3-methyl-3.7-dihydro-purine-2,6-dione 
20 8-[1 ,4]Diazepan-1 -yl-7-(2-fodo-ben2yl)-3-rnethyl-1 -(tetrahydro-f uran-2-yImethyl)-3,7- 
dihydro-purine-2,6-dione 

7- <2-lodo-benzyl)-3-methyl-8i3ipera2in-1-yl-1-(tetrahydro-furan-2-ylmethyO^ 
purine-2,6-dione 

8- [1 ,4]DiazGpan-1 -yl-7-(2-iodo-benzyl)-3-methyl-1 -(tetrahydro-pyran-2-ylmethyl)-3,7- 
25 dihydro-purine-2,6-dione 

7-(2-lodo-benzy!)-3-methyl-8i3iperazin-1-yl-1-{tetrahydro-pyrar>2-ylmethyl>^^ 
purine-2,6-dione 

7-(2-lodo-benzyl)-3-methyl-1-(2-phenoxy-ethyl)-8-piperazin-1-yl-3jHdihydro-puri 

dione 

30 8-[1 ,4]Diazepan-1 -yl-7-(2-iodo-benzyl)-1 -(2-methoxy-ethyl)-3-methyl-3,7-dihydro-purine- 
2,6-dione 

7-{2-lodo-benzyl)-1-(2-rnethoxy-ethyl)-3-methyl-8-piperazin-1-yl-37<iihydro-puri 
dione 

1 -(2-Benzyloxy-ethyl)-8-[1 ,4]diazepan-1 -yl-7-(2-iodo-benzyl)-3-methyl-3,7<lihydro-purine- 
35 2,6-dione 
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1 -(2-B0nzyloxy-ethyl)-7"(2-iodo-benzyl>-3-methyl-8-pipera2in-i ^ 
dione 

1-(3,5-Dimethoxy-benzyl)-7-(2-iodo-ben2yl)-3-methyl-8-piperazin-1-yl-37^ 
2.6-dione 

5 7-(2-lodo-benzyl)-1 -{3-methoxy-benzyl)-3-methyl-8-piperazin-l -yl-37<lihydro-purin 
dione 

8-[1 ,4]Diazepan-i -yl-7-(2-iodo-ben2yl)-3-methyl-1 -(3-trifluoromethoxy-benzyl)-3,7-dihydro- 
purine-2,6-dione 

7- (2-Iodo-benzyl)-3-methyI-8-piperazin»1-yi-1-(3-trifluoromethoxy-ben2yl>^ 
10 purine-2,6-dione 

8- [1 ,4lDiazepan-1 -yH -(2-hydroxy-propyl)-7-(2-iodo-benzyl)-3-methyl-3,7-dihydro-purine- 
2,6-dione 

8-[1 ,4]Diazepan-1 -yi-1 -(2.2-diethoxy-ethyI)-7-(2-iodCHbenzyl)-3-m6thyl-3 J-dihydro-^ 
2.6-dion 

1 5 8-[1 ,4]Dia2epan-1 -yH -{2,2<limethoxy-ethyl)-7-(2HOdo-benzyl)-3-methyl-37Klihydro- 
purine-2.6-dione 

8-[1 ,4]Dia2epan-1 -yl-l -(2-[1 ,31dioxolan-2-yl-e%l)-7-(2-iodo-benzyl)-3-methyl-37Hl(hydro- 
purine-2,6-dione 

1 -(2-[1 ,3]Dioxolan-2-yl-ethyl)-7-(2Hodo-ben2yi)-3-methyl-a-pipera2in-1 -yl-3,7-dihydro- 
20 purine-2,6-dione 

1 -[1 ,3]Dioxolan-2-ylmethyl-7-{2-ioda-benzy!)-3-methyl-8-pipera2in-1 -yl-3,7-dihydro-purine- 
2,6-dione 

8-[1 ,4lDiazepan-1 -yH -(2-[1 ,3]dioxan-2-yl-ethyl)-7-(2-iodo-benzyl)-3-methyl-3,7-dihydro- 
purine-2,6-dione 

25 1 -(2-[1 .3]Dioxan-2-yl-ethyl)-7-(2-iodo-benzyl)-3-methyl-8-piperazjn-1-yl-37-^^^ 
purine-2,6-dione 

8-[1,4]D;a2epan-1-yl-1-(2,3Klihydroxy-propyl)-7-(2-lodo-benzyl)-3-methyl^ 
purine-2,6-dione 

1 -(2,3-Dihydroxy-propyl)-7-{2-iodo-benzyl)-3-methyl-8i3iperazin-1 -yl-3 
30 2,6-dione 

8'[1 ,4]Diazepan-1 -yl-1 -(3-hydroxy-2-methyl-propyl)-7-(2-iodo-benzyl)-3-methyl-3,7- 
dihydro-purine-2,6-dione 

i.(3-Hydroxy-2-me%l-propyl)-7-(2-iodo-benzyl)-3-methyl-8-piperazin 
purine-2,6-dione 
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8-[1 ,4]Diazepan-1 -yl-7-(2-ibdo-ben2yl)-3-methyl-143-(tetrahydrb-pyran-2-yloxy^^ 
3,7-dihydropurine-2,&-dlone 

8-[1 ,4]Diazepai>1 -yl-1 -(2-fluoro-ethyl)-7-(2-iodc>ben2yl)-3-me%l-37<lihydro-purine-2,^ 
dione 

5 7-Benzyl-8-[1 ,4]dia2epan-1 -yl-1 -(3-hydroxy-propyl)-3-methyl-3,7-dihydropurine-2,6-dione 
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